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WHAT'S “The Chevy is DESIGN AND 
clearly a superior ENGINEERING 
machine.” AWARD 
4-WHEEL & OFF-ROAD POPULAR MECHANICS 
POPULAR SCIENCE 
“The 1994 S-Series trucks go, stop 
" 99 and turn as smoothly as many cars.” 
A quantum leap USA TODAY 
SPORT TRUCK 


“CHEVY HAS A 
GENUINE CONTENDER.” 


“The new leader | WARD'S AUTO WORLD 
of the Dac | “ТЕ Ford doesn’t watch its " 
Ps and Qs, boulders won't - Chevy 
be the only things the гап away 
new S-Series leaps in a with the 


р ІСКОР TRUCK | single bound” game.’ 
OF THE YEAR Mm T FOUR WHEELER 


4-WHEEL & OFF-ROAD 


FOUR WHEELER "Its as quiet as many passenger cars.” 
AUTOMOTIVE INDUSTRIES 
T №] P m | 9 
Best New Pickup A Best Buy 
KIPLINGER'S PERSONAL FINANCE MAGAZINE CONSUMERS DIGEST 


The new Chevy S-Series has certainly kept the ladies and gentlemen of the press The New 
Chevy $-Serles 
busy. They’ve been writing articles day and night and giving us awards hand over LIKE A ROCK 


fist. Apparently we're not the only ones who believe that everything else is history. 
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The life of a Moen faucet 
isn't measured in years. 
Its measured in generations. 


With its carefully crafted body and durable washerless cartridge, a Moen faucet is designed to provide 
reliable performance year after year. That's why we back it with a lifetime limited warranty against leaks 
and drips. No wonder, generation after generation, so many new homes are built with Moen faucets. 


ШАМ Ө Ке О КИЙ BUY ІТ FOR LIFE? 


1-800-553-6636 


(51994, Moen Incorporated. Warranty applies for as long as you own your faucet. For complete details, call Moen 
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| | E. | Tore. ^ |nsix months, NASA has experienced a gamut of pain and 
LOOKING |  —————áÀ glory. After the loss of the Mars Observer, the agency rebound- 
Back Eternal airplane Е rel | ed with the rescue of ће Hubble Space Telescope. 
116 
UlerangED 
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Lead by BellSouth's Simon and Motorola's Envoy, a new 
wave of personal digital assistants is expanding the role of 
a PDA by enabling you to send messages and make voice 
calls through thin air. 


A plane that can fly forever? In theory, yes. Photovoltaic so- 
lar cells give the unmanned Pathfinder aircraft a limitless fuel 
source, while a future incamation of the plane is slated to use 
fuel cells to power it after the sun sets. Pathfinder could serve 
as û tireless border guard, scout politically sensitive areas, or 
soar through the upper atmosphere collecting weather data. 


New metallurgical techniques and tinker-toy-ike joints could 
bring alaluminum cars to the masses with the new АВ 
Audi. More structural aluminum cars are likely to follow. 


Now PLAYING — 

in THe Virtual WORLD 
SO 

“Ridefilms” have transformed Las Vegas with high-tech 
thrills. Offering the impact of a theme park in booths and me- 
chines under one roof, they represent a prototype of urban- 
entertainment centers for the future. 


CONTROLLING TRACTION 

зо 

We test the greatest boon to winter driving since ће Inter- 

state to Florida by taking five American cars to the icy roads 
=> of Michigan's Upper Peninsula. Making the trek were the 
=" Cadillac Fleetwood Brougham, Chrysler Concorde, Lincoln 


| Mark VIII, Oldsmobile 88 Royale LSS, and Satum 512. 
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WINNING, LOSING, AND 
MANAGING Risk 


fou win some, you lose some, 
and for some you simply don’t 
get funding. I’m referring to 
the recent checkered record of the 
U.S. space program. Hubble is 
fixed. Mars Observer is lost. And 
the single-stage-to-orbit DC-X pro- 
gram is in limbo. 

Contributor Jim Schefter re- 
ports in this issue on the final mo- 
ments of the lost Mars Observer 
satellite. In his analysis of the “of- 
ficial” postmortem report, Schefter 
concludes that a tragic series of 
technical, political, and budgetary 
missteps in all likelihood con- 
tributed to a destructive explosion. 

His story takes you inside the 
Jet Propulsion Laboratory in 
Pasadena, Calif., on what started out to 
be an uneventful day last August but 
wound up as anything but. He also 
recreates in second-by-second detail the 
likely failure that doomed the mission. 

After working hard to adjust her 
body clock to the nocturnal spacewalk- 
ing antics of the Shuttle astronauts, 
Associate Editor Mariette DiChristina 
returned from the Goddard Space 
Flight Center in Maryland with a de- 
cidedly more upbeat tale. The Hubble 
Space Telescope, as you know, is seeing 
just fine after its year-end optical 
surgery. While the rescue mission 
seems routine in hindsight, DiChristi- 
na tells us it was anything but a cake- 
walk. At one delicate point, as astro- 
nauts were uncovering Hubble’s new 
Wide Field and Planetary Camera, the 
television transmission to Goddard 
momentarily hiccuped. “I almost had a 
sympathy heart attack,” she recalls. 

The last space technology update 
comes from inside the Washington 
Beltway, where the DC-X program 
(cover story, Feb.) has been hung out 
to dry by the Pentagon. As we go to 
press, NASA has stepped in with 
about $1 million in stopgap funding, 
but that merely puts the DC-X on life 
support. Testing and development are 
essentially dead for now. 

Why should you care about this? Ac- 
cording to John Pike of the Federation 
of American Scientists, there is a line 
that connects the dots—Mars Observ- 
er, Hubble, and DC-X. 

“It is the question of how you man- 
age risk,” says Pike. “The Pentagon’s 
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Astronaut Jeff Hoffman removes the old camera from 
the Hubble Space Telescope. 


"m 


desire to kill the fledgling DC-X pro- 
gram is an expression of doing busi- 
ness as usual with launch vehicles for 
the foreseeable future. The DC-X has 
taken an innovative approach to man- 
aging risk: understanding a system by 
cutting metal instead of building a 
mountain of paper. With Mars Observ- 
er and Hubble," Pike explains, "there 
was a tremendous amount of paper be- 
fore there was metal." 


ore familiar with cyberspace 
than outer space, contributing 
editor Chris O'Malley gives us 
an early peek at the latest generation 
of so-called personal digital assistants 
(PDAs). Our hands-on report a few is- 
sues back found the first of these new 
gadgets long on promise but short on 
real utility lacking mostly in their 
functionality as communications de- 
vices. O'Malley's report suggests the 
communications gap is closing. Focus- 
ing on two tantalizing new products 
with wireless communications as their 
primary function, O'Malley is opti- 
mistic that we're dealing with some- 
thing more than electronic pet rocks. 
“In today's world, " says O'Malley, 
“managing your life inevitably means 
communicating with others.” 
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“A Remarkable 


Е E EXTR > уд а wi 
Mata dures £y posce vw cle LASER" 
aT AS Bekele tnt? 


1 long-range radar and laser protection combined in a single detector 
2 Total protection from every type of radar and laser used today 


3 /nnovative laser technology from the company which introduced 
Ihe first laser detector 


4 Complete SuperWide Ka protection with no sensitivity loss 
5 Exclusive DPR" Anti-Falsing circuitry to minimize falsing 
6 complete audio and visual alert system 


7 Unconditional 30-day money back guarantee 


ESCORT products are designed and manufactured in the USA. 


“Remarkable” is how Automobile 
described our extraordinary Passport 
4500 SuperWide+Laser in a recent 
comparison test of SuperWide Radar/ 
Laser detectors. 

Passport 4500 SuperWide--Laser 
truly /s a remarkable detector. It com- 
bines superior radar and laser detection 
into a single integrated product. The 
result is complete protection from every 
type of radar and laser used today. 

In addition, Passport 4500 
SuperWide+Laser’s superior anti-falsing 
circuitry minimizes Ka falsing while 
maximizing sensitivity over the entire 
bandwidth. 

Best of all, this superior perfor- 
mance comes in a product amazingly 
easy to use. Plug it in, turn it on and 
Passport 4500 SuperWide--Laser is 
instantly at work for you. 

Automobile summed it up best: 

66 
Without a doubt, 
the new Passport 4500 SuperWide 
sets a new standard for 
combining superior range 
with user-friendly urban behavior. 
99 


Passport 4500 SuperWide-+ Laser: 
when the best is available, why settle for 
anything less? 


To order, call toll-free: 


1-800-433-3487 


In Canada, call toll-free 1-800-667-5452 


Passport’ 4500 SuperWide $229 


plus shipping & handling. Ohio residents add 6% sales tax. 


TRADE UP TO ESCORT! 
For a limited time, trade in any radar or laser 
detector and get cash back. Call for details. 


ESCORT 
Department 401644 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


ESCORT. 


The Innovative Edge" 
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Finding the right computer for all of you 


Compatibility 
"Basically, Гт 
buying this to bring 
work home, so it has 
to be compatible?” 


Speed 
“I deserve a faster 


machine than l've got 


at the office? 


Reliability 
"What will I have 
to do if the thing 
_ stops working.” 


Games 
"[ wouldn't mind 
being able to run that 
game that lets you 
play Pebble Beach? 


Is easier than you think. 


Software 


"Lots of colleges 
require word processing, 
and the programs that 

help you with your 
SATs are supposed to be 
really good.” 


Connections 
"I keep hearing about 
all the things you can do 
if you have Prodigy"and 


America OnLine?” 


Simplicity 
"Could we please get a 
computer I won't have to 
ask my brother the geek 
for help with?" 


Speed 
"It's got to be fast, so we 
need a 486, the higher the 
megaHertz the better.” 


Memory 
“Trust me on this, 
we have to have 4MB 
of RAM at least? 


Storage 
"The bigger the hard disk, 
the more stuff I can do,” 


Modem 
“This is key. It’s how 


I get into on-line bulletin 
boards and the Internet? 


Multi-media 


"All the coolest games are 


on CD-ROM. Oh, and lots of 
the educational junk is, too? 


The Basics 
“Basically, we're buying 
it for the kids, so it should 
come with the software 


they'll need for school.” 


Fax/Modem 
“I'd like to be able 
to connect to my clients 
and pay our bills 
electronically.” 


Multi-media 
“A computerized 
encyclopedia would be 
a good idea, and | 
understand you can 
put family pictures on 
Photo CDs now. 


Price 
*] wish money were no 
object, but it is.” 


PS/1 can accommodate up to eight personal workspaces. TRapid Resume is standard on most models, upgradable on other models. IBM and PS/1 are registered trademarks and Rapid Resume and Express Maintenance 
are trademarks of International Business Machines Corporabon. All other products and company names are trademarks and/or registered trademarks of their respective holders. & 1994 IBM Corp. 


Tell us if we've got this right. The IBM PS/T is a serious you back in seconds the next 


You need the power to plow computer you can set up in time you switch it on. 
through office work, make sense minutes, with many of today’s Like IBM computers that are 
of the family finances and prep best-selling software packages all business, PS/1 is built to last. 
your kids for college. Oh, and pre-loaded and ready to go. And it's backed by IBM's exclu- 
your youngest needs to be able But more importantly, it's a seri- sive Express Maintenance"? If 
to “surf the Internet” (whatever ous computer you can quickly the computer misbehaves on a 
that means). feel comfortable with. Sunday at 3AM, call us. If we 
Okay, what you need isa - Everyone' in your family who сап? solve your (our) hardware 
smart, fast, capable PC that you uses the Р5Л can create a per- problem over the PS/] 
can buy and use without a sonal workspace (or “desktop”) phone, we'll ship prem 
Master's Degree in MegaHertz. to call their own. Because it’s out a replacement 420MB HO 


682 MB (with 
Today, the worldwide leader ^ their space, they can furnish it within 48 hours DoubleSpace installed) 


Pre-installed Software 
Rapid Resume 


in business computers is using with just the programs they like, (which will save Express Maintenance 
Multi-media Models Include: 
its advanced technology to make organized the way they choose. you from waiting | CD-ROM Sound Blaster 16" 
| Audio Card & Speakers 


Meets MPC2 Specs 


the choice easier. Today, ІВМ" And like a real desktop, PS/l's for a repairman). 


is building PCs with innovations exclusive Rapid Resume* feature Your retailer has a full range 


that make them work more the lets you walk away from your of expandable PS/1 systems at 
way you (and other members work without closing up all your very competitive prices. For the 
of your nuclear, extended or files. PS/1 automatically keeps store nearest you, or for more 


non-traditional family) expect your place when you shut it off. ^ information, call 1 800 IBM-3377. 


them to work. And discover power made easy. 


And brings 
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TALK BACK 


Miape In AMERICA 


've heard the Chrysler Dodge/Ply- 
mouth Neon mentioned several 
times as an example of American jobs 
that would end up in Mexico after the 
North American Free Trade Agree- 
ment (NAFTA). So I was pleasantly 
surprised to read in "The Best of 
What's New" [Dec. '93] that the car is 
being built in the United States. 
Joseph Merolle 
Copake, N.Y. 


The Neon is being assembled in 
Belvidere, Ill, and will eventually be 
made in Toluca, Mexico, as well. Neon 
engines are manufactured in Trenton, 
Mich., in a plant that also makes en- 
gines for Mitsubishi. Neons will be 
sold in the U.S., Canada, Mexico, and 
Europe.—Dan McCosh 


KILLING: it’s Nor A GAME 


was the protester you mentioned in 
"Inside the Magic Box" [Dec. '93]. I 
found Total Eclipse and Crash 'N 
Burn, two 3DO games introduced dur- 
ing the Digital World Media Confer- 
ence, to be an orgy of murder. So I felt 
compelled to denounce such pandering 
to the fatal attraction adolescent boys 
attach to killing, when multimedia 
technology has so much else to offer 
society. Also, having been robbed at 
gunpoint the night before by some 
boys, I was especially horrified to 
think that now they could practice 
their assault skills interactively, mak- 
ing them even more confident in point- 
ing a real gun at me. 
Mitch Gould 
Atlanta 


HIDDEN 
ENVIRONMENTAL COSTS 


alifornia’s mandate for zero-emis- 

sions automobiles obviously doesn’t 
consider the entire electric-car system 
(“We Drive the World's Best Electric 
Car,” Jan. 94]. Overall, more pollution 
is created by keeping the battery pack 
charged on an electric car than by run- 
ning a regular car using improved 
emission controls. In addition, electric 


cars cost three to four times as much 
as regular cars to buy and maintain. 

N. Daviduk 

Pennington, N.J. 


An electric car's effect on air quality 
depends on its primary source of elec- 
tricity: Hydroelectric is best; nuclear is 
good for air quality, but the trade-off is 
nuclear waste; and coal-based power 
generation emits sulfur dioxide, relat- 
ed to acid rain. Also, because the Zero 
Emission Vehicle mandate calls for a 
maximum of 10 percent of cars switch- 
ing to electric power, you could get the 
same effect on air quality by improv- 
ing gasoline-car emissions by 10 per- 
cent. As for cost, a mass-produced elec- 
tric car shouldn't be much more 
expensive than a gasoline-powered one, 
except for the batteries; GM's Impact 
uses about $2,000 worth of lead-acid 
batteries that must be replaced every 
two years or so. The extraordinary 
costs that have been reported (in the 
$100,000 range) are due to exotic bat- 
teries or from producing a limited vol- 
ume of cars and having high develop- 


ment costs.—Dan McCosh 


Corrections: On page 11 of the March 
'O4 issue, the "What's New" item la- 
beled "The Write Way" should read: 
“Sharp’s PI-3000 [photo above], one 
step above the electronic organizer, 
features handwriting recognition for 
English and Japanese, and simple 
word processing. Approximately four 
by six inches, the unit weighs about 
half a pound and runs on two AAA 
batteries for 70 hours. Future periph- 
erals will include floppy disk drives 
and printers. Available only in Japan." 

Michelin's *green" high-mileage tire 
is based on Radial XSE technology 
[Automotive Newsfront," Jan. '94]. 

The Honeywell T87 Round Thermo- 
stat was designed by Henry Dreyfuss 
based on a concept by Honeywell engi- 
neer Carl Kronmiller (“Home News- 
front,” Jan. '94]. It is now exhibited at 
the Cooper Hewitt Museum. 

Alan Shepard’s space capsule land- 
ed in the Atlantic Ocean [“Editor’s 
Note," Feb. '94]. 


Address letters to Readers Talk Back, POPULAR Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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See The US.A. 


Includes Air First Class Accommodations, Children Travel Free. 


Dont call your travel agent. cruise control, and power windows, locks and mirrors. 


'Cause you can only book this All this, plus the confidence of 


excursion through your Toyota knowing that 4Runner 
has been ranked Best 
Compact Sport Utility 


Vehicle in Initial 


dealer. Introducing the Toyota Touch 4Runner Lease. 
Now for only $319 a month, for 36 months* 
you can lease the sport utility vehicle known for its 4 


aom r 7 


Quality by 


its owners — three 


round trips. 4Runners 150-horsepower V6 and 
"shift-on-the-move" 4WDemand make 

it easy to go places most people only get 
to see on postcards. years in a row.** Which 


You and your family will travel in leaves us with only one 


thing to say. Bon voyage. 
p The 1994 Toyota 4Runner. 
For the way there. For the way back. 


©?) TOYOTA 4Runner 


"I love what you do for me” 


* 94 4Runner 4WD 585 V6 5-speed manual transmission with All-Weather Guard Equipment Package, Deluxe ETR/Cassette with 4 speakers and power antenna, rear heater console box, cloth sport seats and an Extra Value Package. Closed-end 
lease. 92179300 capitalized cost based on $2 00000 down and dealer participation. May vary by dealer. MSRP $2504400 including freight. Monthly payments total $1148400. Lease-end purchase option $1377500. Your payments may vary 
depending on final price. Taxes, license, title, insurance, regionally required equipment and dealer charges extra. Lessee pays maintenance, excess wear & tear and $0.10/mile over 15000/yr. Disposition fee, not to exceed $150, may be due at lease 
end. To qualified lessees through Toyota Motor Credit Corporation. Similar lease in AL, FL, СА, NC and SC through World Omni Financial Corporation. Payments higher іп AR, CT, LA, MA, MS, MO, OK, RI, TX, VA and WV. Retail delivery 
by 4/4/94. See your participating dealer for details. Shown with optional equipment at additional cost. ** JD: Power and Associates 1991-1993 Initial Quality Studies 2* 1993 Study based on 11719 consumer responses indicating owner 
reported problems during the first 90 days of ownership. Studies include compact and full-size pickups, vans and sport utility vehicles. Buckle Up! Do it for those who love you. € 1994 Toyota Motor Sales, US.A., Inc. 


comfort inside 4Runners spacious air 
conditioned cabin. And you'll enjoy such 
amenities as ETR AM/FM Stereo/Cassette, 


Нот OR COLD MASSAGE 
Ultratherm provides hot and cold massage therapy. An elec- 
trothermic motor heats its gold metal disc to 120°F or 
cools it to 39°F in about a minute. The handheld unit runs 
for about one hour on its nickelcadmium battery. 

Price: less than $250. Ultratherm, Box 110, 

Islip NY 11751. 


CORDLESS CALLER ID 
For caller information, just check the handset of Northern 
Telecom’s Maestro 4600 CT cordless phone. From the em- 
bedded display, you can see who's calling, check your 
° log of recent calls, or access a 
personal phone directory. Price: 
$256. Northern Telecom, Box 
13010, Research Triangle 
Park NC 27709. 


Quickcone, a highly reflec- 
tive road-hazard warning 
device, folds flat to save 
space in a car trunk. The 
unit locks into an upright 
position when placed on 

the ground and unlocks au- 
tomatically when lifted by 
its tip. APH Road Safety 
Ltd., Unit 7, Dunlop Rd., 
Hunt End, Redditch, 

Worcestershire B97 5ХР КАУ 
England. D ee es 
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Genesis СОХ is the first integrated 16-bit CD-ROM gaming sys- 
tem. The portable battery-operated unit weighs just 1.3 pounds 
and plays all Sega CDs, Genesis game cartridges, and Audio CDs. 
It also features stereo-surround sound. Price: $400. Sega, 255 
Shoreline Dr., 2nd Fl., Redwood City CA 94065. 


COLD WEATHER, 
WARM HANDS ` 


Reebok's Transformer athletic gloves 
feature an inner glove that insu- 
lates and wicks moisture away 
from the hands, and an outer, 
removable nylon mitten 
shell, so runners can adjust 
the amount of hand protec- 
tion as they exercise. 
Pockets in the inner layer 
store the mittens when 
not in use. Price: $50. 


bo, 


As YOU LIKE IT 


Remote controls equipped with Custom Control buttons allow you to retain only the 
functions you want—-and let you position the buttons in the most convenient man- 
ner. Telephones, 
calculators, and 
appliances could 
also be supplied 
with these prod- 
ucts. Arthur D. 
Little, Acorn Park, 
Cambridge MA 
02140-2390. 


QUIET 
The HS-157 Series —— < Ҹ FESS ONA 
headset for motorcycle helmets IA ae T 
features the first noise-cancel К. 

ling /wind-shielding microphone, | | | 
designed so that diminished cycle \ © 
noise is not replaced by increased Шы > < 
wind noise. The headset can be Pes, WANA 
plugged into an AM/FM | 
or CB radio, or a cas- 
sette or compact disc 
player. Price: $200. | : 
J&M Corp., 1415 S. ттр 
Cherry Ave., Tucson AZ 
85713-1937. 


Р SPEAKERS 


MICROPHONE 


` AUDIO CONNECTION 


LESS IS MORE 
Chevrolet says its new Lumina sedan 
and Monte Carlo coupe 
(shown) have hundreds 
fewer parts and take 
e =) . . athird less time to 
m Hm pum г =e à assemble than the 

te ae re Ө ү =o. eae LS models they replace. 
а Tubs cof d MM s» A3. liter 160-hp V6 
eme is standard, and a 3.4- 
liter 210-hp V6 is optional. Standard 
equipment includes automatic trans- 
mission, dual air bags, and antilock 
brakes. Prices are not yet set. 


Apple's Power Macintosh 8100/80 (above) is among the first three Macs to use 
the speedy PowerPC microprocessor. The 8100/80 tower-style model uses an 
80MHz version of the chip, while the more traditionally styled Power Macintosh 
6100/60 and 7100/66 use 60MHz and 66MHz chips, respectively. Prices range 
from $2,000 to $4,000. 
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Shown left to right: K75, $6,790; R100 GS, $8,090;-K 75 5, $9,590; R100 К, $8,540: 


One minute they were talking leveraged buyouts, the next they were gone. Was it the distinctive 
styling? The state-of-the-art engineering? Or um that with each of these four awe-inspiring BMW 


FIR Jin eee ХЕ E. os ر‎ E т" CE At © рн ы ыш wae tn HM etn و‎ ed ^, 0 4 uw Ac P^ , FERES med | eR roe IE P um 
Invest in excitement. For the authorized BMW motorcycle dealer nearest you, call 800-345-4BMW. Ask your dealer for full details about our 3-year 
side аа: and free riding scnools. Find out how a BMW can De an even smarter investmen with nancing options tnrougn BMW Financial servi 


ANALYSTS HOW | 
NEVER GOT BAC 


motorcycles going for under $10,000, they had found the most fulfilling 
investment of all? As long as there’s open road, we may just never know. 


*Prices shown are Suggested Retail Prices for 1994 models. The suggested retail price excludes state licensing fees, federal, state, or local taxes, fr 
and dealer preparation charges. Actual prices will depend on dealer. ©1994 BMW S 
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ZOOM IN 


Latest in the new breed of super-small zoom cameras, 

the Leica Mini Zoom is fully automatic, featuring focus and expo- 
sure lock, auto-flash with “red-eye” prevention, and continuous shooting when the 
shutter release is held down. The seven-element Vario-Elmar lens zooms from 
35mm to 70mm, and an optional adapter converts the camera to panorama 
mode. Price: $415, or $450 with data back. 


“аг 2 


LI 


WEATHER EYE IN THE SKY 


Safer and smoother flights may result from an in-flight weather information system 
being developed by NASA. To be used first in simulations, the system receives 
rodar returns, lightning strike reports, and other meteorological data from ground 
stations; then it displays the information on a color-coded map. Pilots will be able 
to see weather trends at a glance. 


à fy 
a / PAGER 
JA PLUS 
7 Billed as the world's first 
dualmode pager, the 

PageCard works as an ordi- 

nary alphanumeric pager in 
your pocket or as a wireless 
electronic mail receiver when 
you slide it into a computer 
PCMCIA slot. The PageCard oper- 
ates under Windows software and 
lists for $495. Socket Communi- 
cations, 2501 Technology Dr., 
Hayward CA 94545. 


: zum n 


BLOHG-FOOM 


Millennium Auction CD-ROM plunges you into a future world of mE 
rare collectibles, in which you can bid for items ranging from Bill ~<] 
Clinton's saxophone to a Van Gogh self-portrait. The game 
takes about an hour, for up to four players. Price: $100. 
Eidolon, 5716 Mosholu Ave., Riverdale NY 10471. 


$30,000, then you can look for- 
ward їо a new entry-level 
Cadillac in 1997. Actually, the 
sporty Cadillac LSE (Luxury 
Sedan Euro-style) is already in 
production in Germany as the 
Opel Omega. Cadillac will use 

its own engine for the LSE. 
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WORKSHOP AND 
| HOUSEHOLD CLEANER 


P LES 


A m ШШ 
the ultimate workshop cleaning tool. 


Even the dirtiest job is easy when you've And it's made by Rust-Oleum- a trusted 
got the right cleaning tool: Pure Strength? part of America’s workshops for 70 years. 
Pure Strength is The Stronger Safer So pick up some Pure Strength. The right 


Cleaner" With all the grime-fighting power of tool for even the dirtiest jobs. Available at finer 
nasty chemical solvents. On greasy tools, grungy discount stores, hardware stores, and home 
auto parts, after-project cleanups, tough house- improvement centers near you. 


hold cleaning and more. uE RUST. OLEUM" 
Yet Pure Strength is safer to use. It's non- - 
toxic, non-caustic, non-abrasive and non-staining. Pure 


Smells great, (00. The Stronger Safer Cleaner™ 


inch length). 


The HandiFax 10005 builtin 9,600- 
bps acoustic coupler enables you to 
send faxes up to three pages long via 
a cellular or a regular phone. Future 
models of this personal information 
manager will feature a serial port 
adapter for connection to PCs, and a 
PCMCIA slot. Price: less than $400. 
Smith Corona, 65 Locust Ave., New 
Canaan CT 06840. 
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Sears Craftsman */s-inch ratchet wrenches 
now offer greater torque and increased durability. 
More gear teeth mean a smaller arc, crucial in tight 
spaces. Price: $13 (6 */-inch length); $16 (7 JA 


FEEL 
THE 
ACTION 


The Interactor vest vi- 
brates in sync with di- 
rect hits and music bass 
lines when plugged into 
the audio-out jack of a 
video game system, TV, 
or stereo system. You 
can adjust the intensity 
| of the pulses or filter 

| out background music. 
Price: $89. Auro 
Systems, 2335 Alaska 
Ave., El Segundo CA 
90245. 


5 


ESSENTIALS ONLY 

By paring down a sneoker to its skeletal necessities, the 
Reebok Advanced Products Group has shaved 25 percent 
off the weight of a running shoe. The Instapump Fury 
eliminates the midsole, the least essential part of the 
shoe, and also trims the upper shoe by using 
a bladder inflated by a Pump button 
or a disposable CO» cartridge, 
rather than laces, for fasten- 
ing. Price: $125. 


AERODYNAMIC THREE-DOOR 
Saab's 900 hatchback coupe has clean aerodynamic styling that nets a coefficient of drag of .30. (Optional mudflaps up the 


number to .32.) Three engines are offered: a 2.34iter 150-hp four; a 2.5-liter 170-hp V6; and a 2diter 185-hp turbocharged 
four. Fivespeed manual and four-speed automatic transmissions are available. Prices start in the low $20,000 range. 


FROM NOW ON ALL YOUR SHOES WILL FEEL 
AS COMFORTABLE AT THE END OF THE DAY 
AS THEY DID IN THE BEGINNING. 


HIGH-TECH FOAM | 
ABSORBS SHOCK 6-MONTH BREATHABLE 
AND PROTECTS FEET GUARANTEE TOPCLOTH 


No small feat. After all, your shoes are under a lot more 
pressure than they were probably designed for. Which is 
precisely why Dr. Scholl's created an advanced line of 

: insoles that are specifically designed to give your feet 
Maximum Comfort revolutionary support, cushioning and shock absorption. Maximum Comfort 
There's an insole made for every need and shoe style... | а 
DRESS/CASUAL Dress, Casual, Work, even Sport Replacement Insoles for WORK 
your athletic shoes. And they can improve comfort by up 
Insoles to 100%. So now your feet will feel as good in the Insoles 
этен oer evening as they did in the morning. Менение 


Tough and durable, 
with a contoured 
arch, a molded heel 
and advanced 
shock-absorbing 
foam, they provide 
that extra cushion- 
ing and stability 
Designed to fit your hardworking 
dress shoes and feet need. 
loafers. Soft yet 
durable, they're 
made of advanced 
cushioning IMPLUS* 
foam that conforms 
to your foot. 
The form-fitting arch The average sumo 
support provides wrestler weighs 420 
additional comfort. pounds. The average 
man puts 9,000 times 
that much weight on 
his feet every day. 


That's why Dr. Scholl's 
created these revolu- 
tionary insoles. 


©1994 Schenng-Plough HealthCare Products, Inc 


енна өйы. еМ, Make life in your shoes more comfortable. 


— n' 
SLEEK SWEDE | 


This sleek vehicle hails from 

Uddevalla, Sweden, and features an 
electric hybrid powerplant. On battery 
power alone, the Solon 2000 travels 
about 50 miles, but with a small com- 
bustion engine turning an electric gener- 
ator, range increases to 350 miles—using 
less than four gallons of fuel. Top speed: 70 mph. Price: 
$27,500. Solon AB, Box 6025, 451 06 Uddevalla, Sweden. 


ARE es 


The 1994 Oldsmobile 88 LSSs 
sold in California offer an auto- 

| motive first for North America: 

| 052,000 deolerinstalled on- 
board navigation system. A four- 
inch LCD shows information 
based on Global Positioning 
Satellite data. The system offers | í 
turn-by-turn route guidance, route mart mar гани 

| planning, and a database of ser- 

| vices available in an area. Olds 
says the option should be avail- 
able nationwide in two years 
and will also appear in future 
new models. 


Oldsmobile 


LIIJITIITEI 
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Cavers amans 


The Bose Acoustimass-3 multimedia speaker system delivers powerful, sophisticat- 
ed sound to a home computer. Two 20-watt 3- бу 3- by 5-inch computer-mount- 
able speakers deliver high and midrange sound, while a 50-watt base speaker 
with amplifiers is stowed nearby. Price: $700. 


No larger than an 18-inch pizza and 
weighing only 10 pounds, the receiv- 
ing dish for the home Digital Satellite 
System is able to receive 150 cable 
TV channels from a satellite. Digital 
compression makes this many choic- 
es possible, including pay-per-view 
movies, and the sound is CD quali- 
ty. Prices for RCA’s DSS, which in- 
cludes a settop decoder /tuner 
and remote control, start at $699, 
and monthly subscription packages 
T range from $24 to $35. 
JFESAVER 
The CPR vest wraps around a victim's 
chest and is inflated and deflated by 
a computer-controlled air compressor. 
According to researchers at Johns 
Hopkins cardiac lab in Baltimore, the 
device compresses the chest cavity 
and moves blood through the heart 
more efficiently than manual CPR. 
FDA approval to test the vest in coro- 
nary core units and inpatient hospital 
wards is pending. The unit could cost 
from $5,000 to $30,000, including 
a builtin defibrillator. 
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Advertisement 


TECHNOLOGY UPDATE | 
900 MHz breakthrough! 


New technology launches 
wireless speaker revolution. . . 


Recoton develops breakthrough technology which transmits 
stereo sound through walls, ceilings and floors up to 150 feet... 


one new product "the 


1 f you had to name just 
most innovative of the 


FF 


year,” what would 


and Engineering Award 
for being the “most in- 
novative and outstand- 
ing new product.” 

Recoton was able to 
introduce this whole 
new generation of 
powerful wireless 
speakers due to the ad- 
vent of 900 MHz tech- 
nology. This newly 
approved breakthrough 
enables Recoton’s wire- 
less speakers to rival the 
sound of expensive 
wired speakers. 


Recently approved 
technology. In June 
of 1989, the Federal 
Communications Com- 
mission allocated a 
band of radio frequen- 
-cies stretching from 902 
to 928 MHz for wireless, 
in-home product ap- 
plications. Recoton, one 


you 
choose? Well, at the recent International 
Consumer Electronics Show, critics gave Recoton's 
new wireless stereo speaker system the Design 


“д. pies. 
ч, wal 
. А 


Crisp sound throughout your 
home. Just imagine being able to 
listen to your stereo, TV, VCR or CD 
player in any room of your home with- 
out having to run miles of speaker wire. 
Plus, you'll never have to worry about range 
because the new 900 MHz technology allows 
stereo signals to travel 
over distances of 150 feet 
or more through walls, 
ceilings and floors with- 
out losing sound quality. 


150 foot range through walls! 


Recoton gives you the freedom to lis- 
ten to music wherever you want. Your 
music is no longer limited to the room your 
stereo is in. With the wireless headphones 
you can listen to your TV, stereo or CD 
player while you move freely between 
rooms, exercise or do other activities. And 
unlike infrared headphones, you don't have 
to be in a line-of-sight with the transmit- 
ter, giving you a full 150 foot range. 

The headphones and speakers have 
their own built-in receiver, so no wires are 
needed between you and your stereo. One 
transmitter operates an unlimited number 
of speakers and headphones. 


One transmitter, un- 
limited receivers. The 
powerful transmitter 
plugs into a headphone, 
audio-out or tape-out jack 
on your stereo or TV com- 
ponent, transmitting mu- 
sic wirelessly to your 
speakers or headphones. 
The speakers plug into an 
outlet. The one transmit- 
ter can broadcast to an un- 
limited number of stereo 
speakers and headphones. 
And since each speaker 
contains its own built in 
receiver/ amplifier, there 
are no wires running from 
the stereo to the speakers. 
Full dynamic range. 
The speaker, mounted in 


Recoton's transmitter sends music through walls 
to wireless speakers over a 75,000 square foot area. 


of the world's leading wireless speaker man- 
ufacturers, took advantage of the FCC ruling 
by creating and introducing a new speaker 
system that utilizes the recently approved fre- 
quency band to transmit clearer, stronger 
stereo signals throughout your home. 


a bookshelf-sized acoustically constructed cab- 
inet, provides a two-way bass reflex design 
for individual bass boost control. Full dynamic 
range is achieved by the use of a 2" tweeter 
and 4" woofer. Plus, automatic digital lock-in 


AWARD WINNING WIRELESS SPEAKER 


Built-in receiver Volume Power Tuning Tuned ports Don’t take our word for it. Try it yourself. 

and amplifier: р We're so sure you'll love the new award-winning 

The wireless فا‎ Recoton wireless speaker system that we offer 

speaker and 4° woofer you the Dare to Compare Speaker Challenge. 

headphones Compare Recoton’s rich sound quality to that of 

n en Individual left, right any $200 wired speaker. If you're not completely 
су, & mono switch and convinced that these wireless speakers offer the 

rece and Individual bass boost tetandi 

amplifier. control (on back) Samy wha oan Ing 

Signals are sound quality as wired 

picked up and , Size: FHX EW x SSL speakers, simply return 

transmitted | Signal-to-noise ratio: 60 dB them within 90 days for 

as far as 150 Channel Separation: 30 dB a full "No Questions 

feet away Two-way bass reflex design im 

through walls 10 watts/channel RMS amps Asked" refund. 

ae the Ba mna к Recoton's Design and 

Hse OF Wires. 


Engineering Award 


Breakthrough wireless speaker design 
blankets your home with music. 


tuning guarantees optimum reception and 
eliminates drift. The new technology provides 
static-free, interference-free sound in virtual- 
ly any environment. These speakers are also 
self-amplified; they can't be blown out no mat- 
ter what your stereo's wattage. 


Stereo or hi-fi, you decide. These speak- 
ers have the option of either stereo or hi-fi 
sound. You can use two speakers, one set on 
right channel and the other on left, for full 
stereo separation. Or, if you just want an ex- 
tra speaker in another room, set it on mono and 
listen to both channels 
on one speaker. Mono 
combines both left and 
right channels for hi-fi 
sound. This option lets 
you put a pair of speak- 
ers in the den and get 
full stereo separation or 
put one speaker in the 
kitchen and get com- 
plete hi-fi sound. 


These wireless stereo 
head phones have a 
built-in receiver. 


Factory direct savings. Our commitment 
to quality and factory direct pricing allows us 
to sell more wireless speakers than anyone! 
For this reason, you can get these speakers far 
below retail with our 90 day "Dare to Compare" 
money-back guarantee and full one year man- 
ufacturer's warranty. For a limited time, the 
Recoton transmitter is only $69. It will operate 
an unlimited number of wireless speakers 
priced at $89 and wireless headphones at $59 
each. Your order will be processed in 72 hours 
and shipped UPS. 


Recoton Transmitter (you must have a transmitter 


to operate speakers and headphones)........... .$69 $4 S&H 
Wireless products compatible with the Recoton transmitter: 
Recoton Wireless Speakev................ $89 $6 S&H 


Recoton Wireless Headphones......$59 $4 S&H 
Please mention promotional code 161-PS1140. 
For fastest service call toll-free 24 hours a day 


800-992-2966 


To order by mail send check or money order for the total 
amount including S&H (VA residents add 4.5% sales tax). 
Or charge it to your credit card by enclosing your account 
number and expiration date. Send to: 


CORT HAI 
INDUSTRIES 
2820 Waterford Lake Drive Suite 106 
Midlothian, Virginia 23113 


Yamaha's PAS (power assist system) 
bicycle provides a little peddling help: 
A sensor-controlled 235-watt brush- 
less DC electric motor matches the 
peddling power of the rider, whether 
on level ground or an incline. The 
builtin 1 2-volt battery's range is 
about 12 miles per charge. Only 
available in Japan, it sells for $1,200. 


The T,09 Emergency Medical 
Oxygen system, an automatic oxy- 
gen dispenser housed in a wall 
mounted cobinet, enables medically 
untrained persons to deliver oxygen 
to the ill or injured. When used with 
CPR, the system provides three times 
more oxygen than conventional 
mouth-to-mouth techniques. It dispels 
6.5 liters per minute, for a minimum 
of 30 minutes. Progressive Medical 
Applications Corp., 1251 S. Cedar 
Crest Blvd., Suite 207D, Allentown 
PA 18103. 


The Nomad 1000 luxury submarine cruises above water at 12 knots using twin 
diesel engines and has a range of about 1,000 nautical miles. The sub can also 
travel as deep as 1,000 feet below sea level for three days, powered by its 110- 
horsepower electric motor. The $4.5 million craft accommodates six passengers 
plus crew. U.S. Submarines Inc., 201 E. Park Dr., Anacortes WA 98221. 


HANDHELD 
CB RADIO 


The HH-70 CB Radio system 
integrates the controls and 
speaker into one handheld 
unit that mounts on the dash- 
board. A 10-foot cord con- 
nects the unit to a remote box 
that draws power from the 
car's battery. Price: $110. 
Cobra Electronics Corp., 6500 
W. Cortland St., Chicago IL 
60635. 


; - d 
LEVER ENDEAVOR 


Warped decking boards can be pulled into place with the Bowrench. The steel tool 
makes use of the joists for leverage without marring them. Price: $65. Cepco, 244 
Van Etten Rd., Spencer NY 14883. 
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Canon's VCCI Communication 
Camera video camera features a mo- 
torized pan/'tilt mechanism in a two- 
pound portable package. The cam- 

` era's multiple parts connect to a 
жы |— ROBOTIC ARMS desktop computer using the builtin 
M computer interface, or with an in- 
frared remote control. Up to six posi- 
tions can be set, for example, to high- 
light certain speakers at a conference. 


The device costs about $2,000. 


STEVE STAMKIEWICZ 


ROBOT RECONNAISSANCE 


Robots may replace human divers for inspecting bridge supports in swift, murky, 
and dangerous waters. Operators review measurements and readings sent by the 
remotely controlled robot for possible problems with a bridge’s foundation. The 

| robots can also perform routine maintenance and repairs. Sonsub, 10905 

| Metronome, Houston TX 77043-2202. 


GO-ANYWHERE BIKE 


The Hanebrink E/T (extreme terrain) bike goes over sand or snow. 
The front fork accommodates wide front tires, and rugged disk 
brakes ensure quick stops—even on ice. The front tire can be re- 
placed by an optional ski. Price: from $1,500 to $3,200. 
Hanebrink Bicycles, Box 3162, Big Bear Lake CA 92315. 


This electronic keyboard for kids is 
played with hands, padded mallets, 
or sticks, and contains a 99-sound 
digital instrument library—trom 
marimbas to French horns. Available 
in Britain, the $750 Multimallet has 
о builtin 20-watt amplifier with 
speakers, and can be plugged into an 
existing stereo system. FCN Music, 
Morley Rd., Tonbridge, Kent TN9 

| ТВА, England. 


BILL LANDPHEIR / H- TORQUE PUBLISHING 


TURBO 
WAGON 


Audi and Porsche teamed up to 
make the Avant RS2 station wagon 
a high-performance load carrier. 

The car is powered by a 2.2-liter 
five-cylinder turbo engine that 
uses a larger turbocharger, op- 
timized intercooler, and modi- 
fied exhaust system to in- 
crease its horsepower to 315. 
The vehicle, available in Europe for 
about $60,000, has a top speed of 
162 mph. 
POPULAR SCIENCE APRIL 1994 • 21 


The API Certification of quality. 
Does your motor oil make the mark? 


d—rUr—r— EY و و‎ A S 


FUEL ECONOMY TEST 
This test measures the fuel efficiency of engine oils. 


АР! certification ensures that the highest standard for fuel 
efficient oils is met 


COLD STARTING AND PUMPABILITY TEST 
These tests help ensure the engine will start and the oil will 
flow at temperatures down to O° F or lower. 
Certihed oil helps lo ensure cold starts and minimizes the 
risk of excess engine wear during start up. 


RUST AND CORROSION TEST 


zc This test evaluates an oil’s ability to handle fuel and water build-up, 
"à which will contaminate engine oil. 

‚ Gertilied oils help neutralize the harmful effects of fuel 

and water to prevent premature engine 

rusting and corrosion, maintaining 

performance. 


ol 


ENGINE WEAR TEST 


This test measures an oil's capability to 
reduce friction and protect moving parts 
within the engine from fusing together. 
Certified oils use additives to form protective 
layers on the engine surfaces and they can 
help extena the lile of an engine. 


PHOSPHORUS 
CONTENT 
Phosphorus is used in oil to 
prevent wear and control oil 
oxidation. But too much 
phosphorus can reduce the 


effectiveness of a car's emissions DEPOSIT TEST 3 
control system, | This test gauges the level of detergents and dispersants HIGH TEMPERATURE 
Certified oils have limits on the amount OIL THICKENING TEST 


in the oil. ern clean grime from engine 
surfaces, while dispersants йй it suspended. 


By minimizing the development of engine sludge 

certified oil protects engine parts against , 
increased wear plus loss of power 
and performance. 


of phosphorus to control engine wear 
and helo maintain emissions system 
durability. 


This test measures an oil's resistance to thicken 
and helps to ensure oil will fow after exposure 
to high temperatures - up to 300° F. 
Certified oils will continue to flow following 
use under high-temperature | 
conditions, protecting the engine 
from excess engine wear. 


API CERTIFICATION MARK 
The API Certification Mark ensures that oils 
have passed all of these tests for quality. 


Look for the AP! Certification Mark on the next bottle of oil 
you buy. It's the mark of quality you can be sure of. 


Р.О. Box 1109 
Bloomfield Hills, MI 48303-1109 
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Once AND Super RING 


or the SSC, it was strike three, On 
E October 19, the House of Represen- 

tatives voted for the third time to 
turn off the money spigot for the $11- 
billion Superconducting Super Collider 
program, effectively sounding 
the death knell for the giant 
accelerator and perhaps for 
America’s leadership in high- 
energy physics. Two days lat- 
er, a Senate-House conference 
committee voted $640 million 
for the “orderly termination” 
of the project—precisely the 
amount the Clinton adminis- 
tration had requested to fund 
the SSC’s construction during 
fiscal 1994, 

The SSC was designed to 
hurl protons in opposite direc- 
tions around a 53-mile under- 
ground “racetrack” so that 
they would collide at energies 
up to 40 trillion electron volts, 
far higher than achieved in 
any previous accelerator. 
Physicists believe that analyz- 
ing the products of such vio- 
lent collisions would establish 
the existence of the Higgs bo- 
son. The Higgs is an enigmat- 
ic particle whose existence is 
predicted by the so-called 
Standard Model of the uni- 
verses fundamental forces 
and particles. Other experi- 
mental results, physicists hoped, 
would unravel one of the premier mys- 
teries in basic science: why the parti- 
cles of which the universe is composed 
should have such unreasonably dis- 
parate masses. 

Physicists must now look to the pro- 
posed Large Hadron Collider, which, if 
built at all, will not be completed be- 
fore 2002. A project of CERN, the Eu- 
ropean Laboratory for Particle Re- 
search headquartered in Geneva, the 
LHC would reach energies of only 14 
trillion electron volts—the highest yet, 
but probably too low to unmask the 
Higgs. CERN officials hope to build the 
LHC in an existing tunnel, about one- 


third the length of the SSC tunnel, 
that currently houses the Large Elec- 
tron-Positron collider. 

Meanwhile, the project that em- 
ployed 200 physicists remains a large 
hole in the ground under the Texas 
prairie at Waxahatchie. The SSC had 
been about one-fifth finished at a cost 
of $2 billion. Some of the components 
already built, such as a superb liquid- 
helium cryogenics facility and an ad- 
vanced magnet facility, may be canni- 
balized for other research. 

One physicist who would have be- 
gun commuting to Texas this year, if 
not for the SSC’s demise, is Alfred 
Goshaw of Duke University. He was to 
manage the installation of a tracking 
system using 140,000 thin tubes in a 
massive detector serving as the SSC’s 
“eyes.” The termination of the project 


Cancelled by Congress, the Superconducting 
Super Collider would have been at least 20 


times as powerful as any existing accelerator. 


left the country’s high-energy physics 
community disappointed but undaunt- 
ed. Goshaw says: “We didn't just throw 
up our hands and say 'Let's quit,’ but, 
rather, ‘Where can we go from here in 
the most productive manner...making 
sure we don't lose either the highly 
skilled people or the technology? ” 
Goshaw hopes the tracking technol- 
ogy designed at Duke for the SSC may 
wind up in another project, such as the 
LHC or Fermi National Accelerator 
Laboratory's Tevatron.—Arthur Fisher 
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HARDER THAN 
DIAMOND? 


verybody knows what a diamond is, 
Lr Pure carbon crystal. A girl's best 
= friend. And the world’s hardest material. 

Maybe not. 

A thin-film carbon-nitrogen compound 
could prove to be harder still, according to 
its creators, Charles M. Lieber and Chum- 
ming Niu of Harvard University. Lieber says 
experiments have confirmed that the com- 
pound has a strong molecular structure. But 
scientists cannot test its hardness until they 
synthesize a large, pure sample. 

To make the compound, a laser beam 
blasts carbon atoms loose from a graphite 
target in a steel chamber. At the same 
time, nitrogen gas is squirted through a ra- 
`. dio-frequency discharge spark that rips the 

two-atom nitrogen molecules into single, 
highly reactive atoms. The free carbon and 
nitrogen atoms then combine to form car- 
bon nitride. 
` Carbon nitride's hardness was predicted in 

1989 by Lawrence Berkeley Laboratory re- 
searcher Marvin L. Cohen, who theorized 
that the compound should have shorter— 
and therefore stronger—tbonds than the 
corbon-to-carbon bonds in diamond. Poten- 
tial applications for the material are similar 
to those for diamond films, including ultra- 
hard coatings for industrial uses and wind- 
shields —Mariette DiChristina 
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Heavy LIFTING 


n ingenious “pneumatic muscle” 
Ae: can power any lifting equip- 
ent is much cheaper to build 
than a hydraulic system because it 
needs no precision-machined parts or 
costly seals, says its Dutch maker. 
And there’s no risk of messy oil leaks. 
The “muscle” has applications rang- 
ing from truck loading platforms to el- 
evating hospital beds. 
The new device closely resembles 
the human muscle in a jointed limb, 


` except that here the main element ex- 


pands rather than contracts. Hollow 
metal boxes form a chain, linked by 
hinge pins attached to pivoting pres- 


A hose inside this 
lifting device 
bulges along one 
side when inflat- 
ed, causing the 
entire device to 
thrust upward. 


DEFLATED HOSE 


INFLATED HOSE 
BULGES BETWEEN 
PRESSURE PLATES 


BOX SECTION LINK 


sure plates. A flattened fire hose is 
threaded through the entire chain, 
under the metal pressure plates. 
When inflated, the expanding hose 
bulges between the plates, causing 
the chain to bend at each joint for 
powered movement. 

Using a hose as the energy source 
has two big advantages. It costs only 
$2 a yard, and with a four-inch width, 
provides a surface area of 48 square 
inches for the 12-inch length under 
each plate. Thus, an air pressure of 
100 psi produces a hefty force of 2.4 
tons at every joint in the chain. 

Goldberg Co. of Elbow Lake, N.M., 
is the American licensee for the 
patented Dutch design. The company 
has adapted the technology for scissor 
lifts and materials-handling equip- 
ment.—David Scott 


HINGE PIN PRESSURE PLATE 


JHSERVATORY 


COURTESY OF MT. WILSON C 


{ T гус Гүн 


FILIT1 Ja 


has access to a computer-con- 
| trolled research telescope. From 
a home computer, anyone can dial 
the Mt. Wilson Observatory outside 
Los Angeles and point the facility's 
24-inch telescope at planets, galax- 


Е: the first time, the public now 
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ies, comets, even tongues of fire on 
the sun. 

Stephen Bisque was the first to 
try the technology. Last August, he 
used his computer to instruct the 
telescope to swivel and lock onto 
the globular cluster M14. He then 
snapped a four-second exposure, us- 
ing the telescope's charge-coupled- 
device camera, which translates 
measurements of light intensity into 
a computer image. A few minutes 
later, M14 popped onto his screen. 

The technology is now available 
to other skygazers. "Eventually, 
anyone using a telephone line, 
desktop computer, software, 
and modem will be able 
to download high-quali- 
ty images of nebulae, 
stars, and galaxies 
from world-renowned 
observatories," predicts 
Bisque, whose compa- 
ny developed the SkyPro 
software that is used to 


= 


access the Mt. Wilson telescope. 
Observatory director Robert Jas- 
trow hopes the project will increase 
students’ interest in science. It has 
been tested in high schools in the 
United States, Japan, and England. 
The schools will have free access, 
but the general public will have to 
pay about $100 an hour to defray 
operating expenses. 
Amateurs who buy 
chunks of time 
to study 


N 


an object may even produce protes- 
sional-quality work, says Sallie Bali- 
unas, a Harvard University as- 
tronomer on the Mt. Wilson stuff. 
And if there is great demand to use 
the telescope, amateurs will learn 
about something professional as- 
tronomers are already familiar with: 
waiting for viewing time. 


LJ 
David Graham 


Photographed by a computer-accessed telescope, a solar flare rises 
60,000 miles above the sun (left). Above is the “whirlpool” galaxy M51. 
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INTRODUCING МОТОР ГРЕМ 


“TRUCK OF 
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AR. 


To hear the editors of Motor Now they're a convenient place to conduct business. 
Trend talk about the new Dodge With an available center console between the front 
Ram is to realize the rules have seats. Behind the seats, there's plenty Sr room for an 
. changed. They proclaim the ingenious optional storage EE 7 
| = ~ Ram to be “...a new standard system. And back in the bed, ЕЗУ 
Ьу which full-size pickups will be judged" And T you'll find a set of tie "HEB — 
declared it "...a force with which to be "— ANTILUCK. downs so well engineered, > 
reckoned.” Our sentiments exactly. OG ® they can support the a. 
Topping off Rams strongest in-class weight of the entire truck. ^ 


Magnum powertrain lineup is an available We've provided an extra measure of — 


V-10 engine that churns out 300 horsepower. tion, too — using more exterior galvanized steel 
Ram makes a powerful than any other full-size pickup on the road, and 
statement in safety, too. making substantial use of anti-chip materials. 


With a standard driver's 


airbag and available four- 


Ram also has more maximum payload than 
other full-size pickups. Not to mention the 
terrific amount of weight it carries...with the 
editors of Motor Trend. 


DODGE RAM 


wheel anti-lock brakes? 
There's no rule saying 
trucks have to ride like 
trucks. That's why we gave 
our new pickup a new frame 


and improved suspension 


travel. We just wouldn't hear of making a noisy 
pickup, either. Fact is, we worked very hard to 


‘THE NEW DODGE 


A DIVISION OF THE CHRYSLER CORPORATION 


nz ew Ram a standard for quietness. 
make Ser qe Ra : 3 q For still more information, call [-800-4-A-DODGE. Y Now available for order. 


5 ure, р | C k u ps have а | W ays bee n wo rk h OrSes. “Aeaye wear your «eal helt fora fully effective airbag. "m 


_ EVERY TUESDAY 
THIS MONTH ON 


sc MM ` Aerosol ы 
| | BEY decontamination. 
| Doc Martins sports 
shoes. Vespa scooters. 
9:30». Snowless ski jumping. 
ETT A Paper-thin bulletproof 
vests. 10 Ib bridge that 
can support a train. 


9m Telephone recording 

"T studio with legendary 
producer Phil Ramone 
and sax star Dave Koz. 
The Steadi-cam. 


3:30" Off-road wheelchairs. 
£i The defense industry 
takes aim at consumers. 


9u Тһе Hovercraft. Portable 
77" burglar alarm. Computer- 
designed socks. 


9:30PM Inside the gambling 
""' industry's electronic 
surveillance system. 


از س 


9», Тһе flying car. 1930's 


КР — film previews "the 
kitchen of tomorrow." 


9:30» “Моху” — the live 
"^! сапооп character. 
В х пс ed 
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INVENTION 
next : MED 
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BOMB DETECTION 
BAGGAGE CHECK 


analysis—faded because it 
was too slow, cost too much, 
and could not detect bundles 
of explosives weighing less 
than a pound. Experts previ- 


objects inside the bag—pin- 
pointing bundles of cash or 
drugs as well as explosives. 


Will the FAA force financially: 


strapped airlines to buy the - 


" he airport luggage handler ously thought that several machines? "This whole thing 
Е another nonde- pounds were needed to down is very important їо us," says 
script suitcase onto the X- а jet, but that was before a a senior FAA official. “1 can't 

ray machine. It’s been along bomb weighing no more than give a date when it will hap- 
day, and he's not paying care- 14 ounces shredded Pan Am реп, but it’s on our front burn- 
ful attention to the monitor. flight 103 over Lockerbie, er.” —Robert Langreth 
Suddenly the conveyor belt Scotland, in 1988. 
halts, and an alarm sounds. Unlike the X-ray 
On the screen, the handler machines used to in- 
sees оп innocentooking cylin- spect bags at airports 
der highlighted in red—a plas- today, which rely on 
tic explosive. eagle-eyed operators 

Automatic bomb-detecting to spot suspicious ob- 
machines like the one de- jects on black-and- 
scribed in this scenario have white monitors, the 
been years in coming, but they new devices detect 
are finally here. A little more probable explosives 
than a year ago, Vivid Tech- automatically, and 
nologies of Waltham, Mass., highlight them on 
sold its first detector to airports high-resolution color 
in Switzerland and the United screens. Vivid's mo- | 
Kingdom. Hot оп Vivid's heels сіле, for example, z 
are several competitors who zaps bags with not > Е 
hope that new Federal Aviation опе but two Xray | fo : 
Administration standards will © beams——each witha | S ifs 
encourage U.S. airlines їо ac- different intensity. By ы ~ E l 
quire such bomb detectors. comparing how far Ё i ]- 

One reason for the delay each beam pene- Using — iw equipment (top), 
has been that the most trates, the machine inspectors may not be able to spot bombs 
promising technology a few соп determine ће in luggage. A new system (bottom) high- 
years ago—thermal neutron likely composition of lights explosives for easier identification. 


THE MOON 
THIN Air 


he moon may look like a bare 
T^ but it is veiled with a tenu- 

ous atmosphere. Using a small 
telescope, astronomers have seen an 
atmosphere of sodium gas that ex- 
tends 5,500 miles into space—more 
than twice the moon's diameter. 

“It’s a real atmosphere,” says Boston 
University astronomer Michael 
Mendillo. *It's generated by the moon." 

Sodium atoms are dislodged from 
lunar basalts and breccias as the 
rocks are bombarded with tiny mete- 
orites, the energetic particles of the so- 
lar wind, and sunlight itself. Although 
the sodium eventually escapes the 
moon's weak gravity, the supply is 
continually replenished. With a densi- 
ty of 50 atoms per cubic centimeter 
near the lunar surface, all the sodium 
surrounding the moon could probably 
be packed into a tablespoon, scientists 
calculate. 

Astronomers had previously detect- 


ed patches of sodium near the lunar 
equator and poles, but Mendillo's team 
showed for the first time that the gas 
encircles the moon. Using only a four- 
inch telescope at the McDonald Obser- 
vatory in Texas, the team identified 
the uniquely colored light radiated by 
the sodium atoms. 

The scientists believe that oxygen, 


In this computer- 
enhanced image, 
the densest re- 
gions of the 
moon's atmo- 
sphere reflect the 
most light (magen- 
ta). Thinner re- 
gions reflect less 
light (blue). 


also liberated from the rocks, is the 
major component of the moon's atmo- 
sphere, but oxygen does not reflect 
light well and has not yet been seen, 
Mendillo says. The Apollo astronauts 
were not able to determine whether 
the trace amounts of oxygen they 
measured were of lunar origin.—D. G. 


MICHAEL MENDILLO 


Gamma Ray 
Miystery SOLVED? 


fter 25 years of befuddlement, sci- 
Д: may have solved one of 

the most perplexing riddles in as- 
tronomy: What is the source of the 
mysterious bursts of high-energy gam- 
ma rays that punctuate the heavens? 

Because the powerful flashes—last- 
ing from less than a second to a few 
minutes—seem to appear randomly, 
scientists have been unable to establish 
their cause or even their distance from 
Earth. Some astronomers have specu- 
lated that the bursts were cosmological 
in origin, spawned at the edges of the 
universe. Others favored a source with- 
in our own galaxy, the Milky Way. 

Now two astrophysicists at the Uni- 
versity of Chicago, Jean Quashnock 
and Don Lamb, claim they *have 
strong evidence that most gamma-ray 
bursts come from within our galaxy." 

Quashnock and Lamb analyzed 260 
bursts registered between April 1991 
and March 1992 by NASA's Compton 
Gamma Ray Observatory satellite. 


THE 


DISCOVERY 


к ы 


EXPLORE YOUR WORLD" 


They found that the bursts appeared 
in clumps, which they interpreted as 
multiple bursts from the same source. 
If the bursts were cosmological but in- 
tense enough to be seen near Earth, 
the energy of the original explosions 
must have been colossal—so great that 
they would have completely consumed 
any known object. Thus, there would 
have been nothing left to feed a repeat 
explosion. 

But an explosive origin in the galaxy 
would require less energy, making it 
feasible that enough mass would re- 
main to generate repeat bursts. The 
most plausible source of the bursts, 
says Lamb, is galactic neutron stars. 
Bursts might be generated when a 
comet enters a neutron star's enor- 
mous gravitational field and crashes 
on its surface. 

However, many astrophysicists re- 
main unconvinced that gamma-ray 
bursts are coming from within the 
Milky Way. A team led by Jay Norris of 
the Goddard Space Flight Center re- 
cently reported that dim bursts typical- 
ly have twice the duration of bright 
bursts—a “time-dilation” effect that 
suggests the bursts are so far away that 
time appears to be slowed down.—A. F 


rgonne National Laboratory and Com- 
monwealth Edison have developed a 


"super bearing" that could help utili- 
ties store and regenerate electrical energy 
efficiently. The device has three times less 
friction than any other bearing. 

The super bearing consists of a neodymi- 
urmrron-boron permanent magnet that ro- 
tates in a vacuum above a superconductor 
cooled by liquid nitrogen. Argonne research 
engineer John Hull says the magnet and su- 
perconductor are shaped "like little pan- 
cakes" that are four inches in diameter. 

Wire coils at the top of the vacuum cham- 
ber carry electricity that generates a mag 
netic field, which spins a flywheel attached 
to the magnet. The spinning flywheel re- 
turns about 90 percent of the electricity it 
receives, but the prototype is too small to 
store a significant amount of energy. 

The ultimate goal is a 40-ton flywheel, 
storing up to 10 megawatts of electricity. 
Energy generated at night, when demand is 
low, would be stored in the flywheel and re- 
captured the next day. The flywheel could 
also be placed on a truck to provide emer- 
gency electricity—Mike May 
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that can shrink the prosta 
PROSCAR. 


(FINASTERIDE) 


Until recently, there wasn’t a 
medicine that could help the 
condition known as sympto- 
matic benign prostate enlarge- 
ment or BPH. But now there 
is PROSCAR, the first oral pre- 
scription medicine that can 
shrink an enlarged prostate. 


However, it is important to 
know the following: PROSCAR 
doesn’t work for everyone. Even 
though your prostate may 
shrink, you may not see an 
improvement in urinary flow 
or symptoms. And you may 
need to take PROSCAR for 6 
months or more to see whether 
it helps you. 


How PROSCAR can shrink 
an enlarged prostate. 


As a man ages, а key hormone 
can help cause the prostate to 
grow. PROSCAR actually blocks 
the production of this hor- 
mone, so it helps shrink the 
prostate to a smaller size in 
many men. As a result, some 
men treated with PROSCAR 
experience an increased uri- 
nary flow and an improve- 
ment in urinary symptoms. 


Why you should 
see your doctor soon. 


Your doctor has several 
options for the treatment of 
symptomatic BPH: watchful 
waiting (monitoring the condi- 
tion with regular checkups), 
medication, or surgery. It's 
important to see your doctor 
because the problem doesn't 
usually get better by itself. In 
many cases, the prostate con- 
tinues to enlarge and the 
symptoms may get worse. So if 
your urinary symptoms are 
bothering you, have your fam- 
ily doctor or a urologist assess 
your condition and ask if 
PROSCAR is an appropriate 
treatment for you. 


It is also important to have reg- 
ular checkups. While benign 
prostate enlargement is not 
cancer and does not lead to 
cancer, the two conditions can 
exist at the same time. 


Remember, only a doctor can 
evaluate your symptoms and 
their possible causes. So, if 


BLADDER 


PROSTATE 


RECTUM 


The prostate surrounds part of the urethra, the tube that 
carries urine from the bladder. As the prostate enlarges, 
it can squeeze the urethra and cause urinary problems. 


your urinary symptoms are 
bothering you, don’t wait any 
longer. You may find that your 
enlarged prostate can be made 
into a smaller problem. 


For more information about 
prostate enlargement and 
PROSCAR, call 1-800-635-4452 
today. 
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Please see patient information on the following page. 
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PATIENT INFORMATION ABOUT 
PROSCAR’ (Prahs-car) 


Generic name: finasteride (fin-AS-tur-eyed) 


PROSCAR is for the treatment of 
symptomatic benign prostatic hyperpla- 
sia and for use by men only. 

Your doctor may prescribe PROSCAR if you 
have a medical condition called benign 
prostatic hyperplasia or BPH. This occurs 
only in men. 

Please read this information, as well as the 
leaflet which accompanies your medication, 
before you start taking PROSCAR. Also, 
read the leaflet each time you renew your 
prescription, just in case anything has 
changed. Remember, this leaflet does not 
take the place of careful discussions with 
your doctor. You and your doctor should 
discuss PROSCAR when you start taking 
your medication and at regular checkups. 
What is BPH? 

BPH is an enlargement of the prostate 
gland. After age 50, most men develop 
enlarged prostates. The prostate is located 
below the bladder. As the prostate enlarges, 
it may slowly restrict the flow of urine. 

This can lead to symptoms such as: 


ea weak or interrupted urinary stream 


ea feeling that you cannot empty your 
bladder completely 


ea feeling of delay or hesitation when you 
start to urinate 


ea need to urinate often, especially at night 
ea feeling that you must urinate right away. 
Treatment options for BPH 


There are three main treatment options 

for BPH: : 

*Program of monitoring or "Watchful 
Waiting". If a man has an enlarged 
prostate gland and no symptoms or if his 
symptoms do not bother him, he and his 
doctor may decide on a program of monitor- 
ing which would include regular checkups, 
instead of medication or surgery. 
*Medication. Your doctor may prescribe 
PROSCAR for BPH. See "What PROSCAR 
does" below. 

‘Surgery. Some patients may need 
е “Your dodi can describe several 
different ipd. om procedures for BPH. 
Which procedure 1s best depends on your 


symptoms and medical condition. 
What PROSCAR does 


PROSCAR lowers levels of a key hormone 
called DHT (dihydrotestosterone), which is 
a major cause of prostate grown. Lowering 
DHT leads to shrinkage of the enlarged 
prostate gland in most men. This can lead 
to gradual improvement in urine flow and 
symptoms over the next several months. 

owever, since each case of BPH is differ- 
ent, you should know that: 


* Even though the prostate shrinks, you 
may NOT see an improvement in urine flow 
or symptoms. 


* You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 


*Even though you take PROSCAR and it 
may help you, it is not known whether 
PROSCAR reduces the need for surgery. 


What you need to know while taking 
PROSCAR 

* You must see your doctor regularly. 
While taking PROSCAR, you must have 
regular chec . Follow your doctor's advice 
about when to have these checkups. 


* About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. 
Side effects due to PROSCAR may include 
impotence (or inability to have an erec- 
tion) and less desire for sex. Each of 
these side effects occurred in less than 4% 
of patients in clinical studies. In some 
cases side effects went away while the 
patient continued to take PROSCAR. 
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Some men taking PROSCAR" (Finasteride) 
may have a decrease in the amount of 
semen released during sex. This decrease 
does not appear to interfere with normal 
sexual function. Rarely, some men have 
reported breast swelling and/or tenderness 
or allergic reactions such as lip swelling 
and rash. 


You should discuss side effects with your 
doctor before taking PROSCAR and апу. 
time you think you are having а side effect. 
«Checking for prostate cancer. Your 
doctor has prescribed PROSCAR for symp- 
tomatic BPH and not for cancer—but a 
man can have BPH and prostate cancer at 
the same time. Doctors usually recom- 
mend that men be checked for prostate 
cancer once a year when they turn 50 (or 
40 if a family member has had prostate 
cancer). These checks should continue while 
you take PROSCAR. PROSCAR is not a 
treatment for prostate cancer. 
* About prostate specific antigen (PSA). 
Your doctor may have done a blood test called 
PSA. PROSCAR can alter PSA values. For 
more information, talk to your doctor. 
"А warning about PROSCAR and 
pregnancy. 
PROSCAR is for use by MEN only. 
PROSCAR is generally well tolerated in men. 
However, women who are pregnant, or 
women who could become pregnant, should 
avoid the active ingredient in AR. 
If the active ingredient is absorbed by a 
woman who is pregnant with a male baby, 
it may cause the male baby to be born with 
abnormalities of the sex organs. Therefore, 
any woman who is pregnant or who could 
become pregnant must not come into direct 
contact with the active ingredient in 
ROSCAR. 


Two of the ways in which a woman might 
absorb the active ingredient in PROS are: 
Sexual contact. Your semen may contain 

a small amount of the active ingredient 

of the drug. If your partner is pre t, or 
if you and your partner decide to have 

a baby, you must stop taking PROSCAR 
and talk to your doctor. If your partner 
could become pregnant, proper use of a 
condom can reduce the risk of exposing 
her to your semen (discuss this further 
with your doctor). 

Handling broken tablets. Women who 
are pregnant or who could become preg- 
nant must not handle broken tablets o 
PROSCAR. 


PROSCAR tablets are coated to prevent 
contact with the active ingredient during 
normal handling. If this coating is bro- 
ken, the tablets should not be handled by 
women who are pregnant or who could 
become pregnant. 
If a woman who is pregnant comes into 
contact with the active ingredient in 
PROSCAR, a doctor should be consulted. 
Remember, these warnin apply only if 
the woman exposed to PROS is preg- 
nant or could become pregnant. 


How to take PROSCAR 


Follow your doctor’s advice about how to take 
PROSCAR. You must take it every day. You 
may take it with or between m To avoid 
forgetting to take PROSCAR, it may be help- 
ful to take it the same time every day. 

Do not share PROSCAR with anyone else; it 
was prescribed only for you. 


Keep PROSCAR and all medicines out of the 
| of children. 


FOR MORE INFORMATION ABOUT 
‘PROSCAR’ AND BPH, TALK WITH YOUR 
DOCTOR. IN ADDITION, TALK TO YOUR 
PHARMACIST OR OTHER HEALTH CARE 
PROVIDER. 
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NASA 
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AVIATION 


ICED T-TAIL 


coating of ice that accumulates on 

an airplane during flight can dan- 
gerously disrupt air movement 
around a wing. But the computer 
models used by designers to predict 
air flows and pressures for an air- 
plane can’t handle the complications 
posed by ice. Accurate predictions of 
the effects of icing aren’t available un- 
til money has been spent to build a 
prototype for flight tests. To solve 
this problem, researchers at the 
NASA Lewis Research Center in 
Cleveland have developed an early 
version of an icing model. | 

To obtain reference data for the 
model, NASA engineers took to the 
air in a DHC-6 Twin Otter for flights 
that featured stomach-lurching dives, 


[: bad weather, even a paper-thin 


Engineers EEF cik бени “ice” (light blue) 
to this airplane’s tail to obtain performance data. 


turns, and shimmies, During some 
flights, the Otter was ice-free. For 
others, engineers attached plastic- 
foam “ice” to the tail. 

To save supercomputer time, pro- 
grammers then developed a zoned 
model with help from Analytical Sys- 
tems in Redmond, Wash. A program · 
that provides more detail was used on 
the critical tail assembly, while a 
more limited, but faster, program was 
used on the rest of the plane. 

So far, the model only works for the 
Boeing 727, an airplane for which 
comparable wind-tunnel data is avail- 
able. NASA engineer Andrew Ree- 
horst says it will be several years be- 
fore the model is ready for use on 
planes still on the drawing board. In 
the meantime, however, designers 
seeking detailed predictions of how 
wings will perform in good weather 
will be able to employ some of the so- 
phisticated modeling techniques de- 
veloped during the icing work. 
—Ted Scala 


AIR COMPRESSOR 


AUXILIARY FUEL 

CELLS TO RUN : 
COMPRESSORS HYDROGEN FUEL 
AND PUMPS STORAGE TANKS 


WATER COOLING SYSTEM 


FUEL CELL STACKS (12 STACKS 
PER MODULE; ONE MODULE 
FOR EACH SET OF WHEELS) 


AIR COMPRESSOR 


Stacked fuel cells provide three megawatts of electricity to power a zero-emissions locomotive. 


FUEL CELLS 
Нор THE SMOKE 


Ihe South Coast Air Quality Man- 
T: District (SCAQMD) in 
California is pressing for the de- 
velopment of a locomotive that would 
use fuel cells instead of diesel engines. 
Eliminating diesel locomotives would 
trim 32 tons of emissions from the es- 
timated 6,000 tons generated daily by 
mobile sources in Southern California. 
Fuel cells, first invented by Sir 
William Grove in 1839, are close 
cousins to the humble battery. But 
rather than consuming stored energy, 
fuel cells feed on hydrogen and oxy- 
gen to produce electricity. The sole by- 
product of this electrochemical reac- 
tion is water. 

SCAQMD espouses a three-phase 
Strategy for bringing fuel cells to the 
railways: In the first phase, now un- 
derway, NASA's Jet Propulsion Labo- 
ratory will determine which fuel cells 
are the most promising for the appli- 
cation. Phase Two involves a joint ef- 


fort by SCAQMD and the Department 
of Energy to build a half-size proto- 
type, and Phase Three will put a work- 
ing engine on the rails by 1998. 

One of the most promising fuel-cell 
systems under consideration is called 
Proton Exchange Membranes (PEM). 
This technology offers a good power- 
to-weight ratio, produces zero emis- 
sions, and has a proven track record 
in transportation circles. A PEM-pow- 
ered bus prototype built by Ballard 
Power Systems of North Vancouver, 
B.C., is already on the street, and Bal- 
lard has developed a preliminary con- 
cept for a locomotive. “A three- 
megawatt fuel-cell stack easily 
produces the 3,800 horsepower that's 
a standard for diesel-powered locomo- 
tives," says Ballard vice president 
Paul Howard. 

Whatever design is eventually 
chosen, the fuel-cell-powered locomo- 
tive will have a number of hurdles to 
clear. "There are still a lot of logistics 
to work out,” says SCAQMD's Jon 
Leonard. "But there is no technical 
reason why fuel cells can't power a 
locomotive.” —Sandy Fritz 


| Please mail 


TRIMMER 


WHY do it 
the HARD 
WAY? 


q 
You'll LOVE 
this totally new kind of TRIMMER ON 
WHEELS compared to the hassle of using 
a hand-held trimmer like the one above! 
The DR® TRIMMER/MOWER rolls 
"light as a feather" on two BIG WHEELS! 
TRIMS better, far more precisely than 
hand-held trimmers. Plus, MOWS every- 
thing from whole lawns (even wet!) to 
tough, waist-high growth with incredible 
ease! Rocks, roots, stumps, etc. 
do it no harm, because the DR* f ^ 
has no steel blade to bend, : 
break or dull! Perfect for use 
with riding mowers: takes. 8 
the place of both your hand- | 
held trimmer & small- AM 
wheels walk-behind 
mower for finish-up trim- 
ming and mowing. A 
delight for anyone to use! 


coupon below | | 
TODAY for 
FREE 


GEOLOGY 
UNDER THE VOLCANO 
CUT "he violent ois of Mt. St. Helens опа Mt. Pinatubo dramatically demonstrated how little is 
"known about volcanoes. A consortium of government agencies and universities hopes to change 
M that with о $15-million project to drill into the Novarupta volcano that rocked Alaska’ s Katmai 
region іп 1912. 
-= Novarupta is unique among large volcanoes: It has blown only once, and although the eruption: 
» was the largest of this century, it subsided without collapsing the vent. Scientists hope to drill two 
-holes into Novarupta’s mouth and a third into the welded magma ash spewed out by the volcano. 
- ^We will be looking at the last kilometer of ascent, where most of the gases come out of the mag- 
_ та,” explains John Eichelberger, the project's scientific leader. 
-— Planned for summer 1995, the project would test theories of explosive eruptions and would. deter- 
г mine how metals contained in the magma were transported and concentrated following the erup- 
< ноп, Measurements would reveal how fast and by what processes the volcanic rock is cooling. 
- Some of the project's results may find application in evaluating the hazards of explosive volcanoes 
ond in assessing mineral deposits and sources of geothermal energy. 
-— The project is not without opposition. Environmental organizations see it as an intrusion on the. 
` down-oftime setting that attracts visitors to Katmai National Park. Approval for the project would 
du require deas to make an exception to the Wilderness Act.—Jerome M. Rosen - Ш5 


DETAILS! %4 


| YES! Please ue complete FREE DETAILS of the 

Revolutionary DR? TRIMMER/MOWER  includ-, 
| ing prices of models with and without Electric-Start , 
| and "Off-Season" Savings now in effect. 
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ViDpEO CDs 
PAPERBACK Movies 


ideo CD players that attach to 
ү: TV and stereo are expected 
late this year. Meanwhile, sever- 
al dozen titles are already out in a CD- 
size format for upgraded Compact 
Disc-Interactive (CD-I) systems. 
Though 50 Paramount titles, like 
Star Trek VI and Patriot Games, are 
being released by Philips, the software 
is not yet compatible with the new 
“White Book” standard to which man- 
ufacturers have agreed to build Video 
CD players. (Phillips says current CD-I 
players will be able to play future 
White Book titles.) Nonetheless, these 
first pressings suggest the shape of 
things to come. 


| Ж 


Scenes сап be started by pointing the remote. 


The Video CD format is impressive. 
One major benefit is that you can jump 
quickly to the beginning of a scene. 
And rather than scanning through a 
movie at about six times normal 
speed—the way VHS works—this new 
format shows rapid-fire stills. The re- 
sult is lineless scanning. 

Also impressive is that engineers 
have compressed full-length movies on- 
to two discs, stored in a standard CD 
jewel case [see “The Big Squeeze,” Nov. 


LP 


Grevi Bells | Every Point 
EM 


93]. Yet compressing so much digi- 
tal information onto such small 
discs has caused the audio and 
video quality to suffer somewhat. 
For example, sound (including Dol- 
by Surround) is equivalent to hi-fi 
VCR tape, but it lacks the fidelity of 
a CD. Picture quality is about as 
good as VHS, though the images 
from a 12-inch analog laser disc 
are still superior. There is the 
convenience of never having 
to rewind a tape, however, 
and the discs take up less 
space than cassettes (though 
more than Video-8s) and are 
more durable. Yet, unlike a 
cassette, the new format requires that 
you change the disc in mid-movie. 
Philips promises a five-disc player 
($599) by year's end. 

To achieve the necessary system 
upgrading, a full-motion video (FMV) 
cartridge ($249) must be plugged into 
a Magnavox ($399) or Philips ($499) 
CD-I machine. FMV-complete models 
are promised from Goldstar in June 
(pricing hasn't been set) and from 
Samsung ($500) this fall. Movies cost 
about $25. MGM/UA has licensed 30 
films to Philips. 


JOHN B. CARNETT 


database. As soon as it finds a match, it notifies. 
the operator. | j 

The system is in early development and won't ` 
be ready for real-world testing for several 
years.—Robert Langreth 


R&D 


Rapar Tuar Knows 
FRIEND From Foe 


Д“ radar target-recognition system being 


quagmire by only determining how key points on 
the plane differ from one view to the other and 
estimating other points. Finally, the program 
compares the various views of the aircraft with 
images of known planes, contained in a 


developed by university researchers for the 

Pentagon’s Advanced Research Projects 
Agency could help prevent the accidental down- 
ing of non-threatening aircraft. 

The major drawback of radar is that it cannot 
distinguish between different types of planes. 
That's because radar—which works by bouncing 
microwave beams off objects——creates only an 
approximate two-dimensional image of these 
objects; since planes are asymmetrical, they 
reflect varying amounts of microwave energy, 
depending on the angles at which they're travel- 
ing. This limitation has led to calamities like the 
downing of an Iranian airliner in 1988 by a U.S. 
Navy guided-missile cruiser, whose crew mistook 

the plane for an attacking fighter. 

Electrical engineer Michael Miller and his stu- 
dents at Washington University in St. Louis are 
adapting a mathematical technique, called pat- 
tern theory, to conquer the problem. When their 
experimental computer program receives a radar 
image of an unknown plane, it uses equations 
from pattern theory to calculate how the plane 
would appear when viewed from other angles. 
Normally, such calculations would be too compli- 
cated for even a supercomputer. However, 
Miller's technique lessens the computational 


p ` 
BOB LANGE = 


Software is being developed that would use radar images to generate the contours of plane | 
and then identify the aircraft from images contained in a database. і 
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VCRs 


ZiPPiNG Past 
c о 


long with that episode of 
Д Blue” you taped, you 

lalso probably immortalized 
McDonald’s sandwich of the week 
and about 15 other commercials. 
Wouldn't it be convenient if you 
could watch just the program? 


and continued taping the show. The 
product flopped, in part because it 
cut several seconds of the program 
while rewinding. 

No erasing occurs with Commercial 
Brake. While a program is being 
recorded, this device tracks the com- 
mercials and adds a timing and iden- 
tification code їо the tape. Once 


RECORD MODE 


recording is completed, Commercial 
Brake creates a map that shows the 
location of commercials and stores 


thot information in its memory. Then, 


during playback, it signals the VCR 
through its infrared port to scan past 
portions deemed to be advertising. 
Rather than watching the commer- 
cials speed by during those five- to 


ten-second intervals, the viewer sees 
a soothing blue screen. The unit then 
signals the VCR to return to play 
mode. A bypass switch enables the 
viewer to see the ads, if desired. 
Commercial Brake should be avail 
able this spring for about $200. In 
early 1995, the technology may be 
built into VCRs.——Suzanne Kontra 


PLAYBACK MODE 


PLAYBACK OF VIDEOTAPE 


Arista, in Hauppauge, N.Y., claims 
you can with Commercial Brake, its 
add-on device for your VCR. 
Arista, which licensed the technolo- 

gy from Arthur D. Little, is not the 

| first company to develop a product 
that eliminates commercials. In 
1984, Vidicraft introduced 
Commercial Cutter, which, like 
Arista’s product, looked for telltale 
commercial indicators—such as 
black frames and changes in vol 

| ume. Once Commercial Cutter 

| determined the program's 

| return, it rewound to the begin- 
ning of the commercial break 


Plastic takes a holiday with this metal television set. 


ENVIRONMENT 
STEEL Tuis TV 


all it a throwback to the days 

when appliances were built like 

tanks: A German manufacturer 
has developed a television set made 
mainly of stainless steel. 

Because the set doesn’t use plastic 
in its case or interior parts, toxic 
flame retardants aren't necessary, ac- 
cording to the company, Loewe Opta. 
The case is made of steel, and the tele- 
vision’s innards are made of alu- 
minum, silicon, and ceramics—all of 


| „ VIDEO-AUDIO | 
| "SOM o ^ 
| жолта ртн [PERMANENTE 


Saami idit runden onl 
maps broadcasts for program interruptions. 


RECORD ON VIDEOTAPE 


which are recyclable. 

Gone are the plas- 
tic circuit boards 
with lead-soldered 
components.  In- 
stead, engineers at- 
tach components to 
thick-film hybrid cir- 
cuits, made using 
printing-ink-like lay- 
ers on a ceramic 
base. For example, a 
resistor is made by 
silk-screening a film 
of resistive material 
onto the underlying 
ceramics set be- 
tween two conduct- 
ing tabs. Project 
chief Hubert Lan- 
deck says such cir- 
cuits are common in military and 
space technology but are new to con- 
sumer electronics. 

"Unfortunately, he adds, “an envi- 
ronmentally friendly cathode-ray tube 
has yet to be invented." But remove 
the CRT, and the materials are easy to 
recycle. The TV could then be melted 
down and turned into a car chassis. 

The set, developed in a $2.5-million 
state-subsidized research project (the 
government picked up 40 percent of 
the tab), should be available in one to 
two years. It weighs about two 
pounds more than today's TV sets. 
Vivien Marx 


€ — ployed, and 
prompts the VCR to scan past commercials. 


AUDIO 
М№Млре-То-Оррер CDs 


you're looking for in the local music 

store? That familiar frustration could 
be a thing of the past if Blockbuster and 
IBM have their way. 

Through a joint venture known as 
NewLeaf Entertainment, the two compo- 
nies are developing a “CD-on-demand” 
system that would enable you to step up 
to a machine, specify the title of the CD or 
tape you want to buy, and have it pro- 
duced on the spot. Such a machine could 
also make CD-ROM discs for computers, 
audio book cassettes, and even video 
game cartridges. NewLeaf says it plans to 
start testing the system later this year, and 
will possibly begin installing it in stores 
sometime in 1995. 

The technology for such a machine and 
the "digital distribution network" behind it 
exist today, according to NewLeaf CEO Tony 
Romero. Convincing publishers of music, 
software, and books to play along is a key 
obstacle, however. 

Indeed, news of the proposed NewLeaf 
system has already spurred protests from 
music distributors, who could be bypassed in 
a scheme that brings audio content to stores 
via fiber-optic cables —Chris O'Malley 


C an’t find the compact disc or cassette 
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VCRs record and play VHS tapes, and play when Sony introduced a duakdeck infringe, because Go Video’s patents 


back 8mm tapes, will be available VCR in Japan. Because of patents cover VCRs in which the decks oper- 
Dua. DECKS from Go Video and Goldstar shortly. held by Go Video on dual decks, ate independently. That means Go 


Samsung will offer such a product by Sony says it has no plans to bring Video's models—unlike Goldstar's— 
ut can your tapes play in my the end of 1994. Some VCRs will the product here. But Samsung, can play 8mm tapes while the VHS 
VCR? Sure, you can cable an also play tapes recorded in the H8. which manufactures equipment for ^ side records a TV show. 


8mm camera to a VHS play- format, though playback will remain Go Video, expects to introduce its Available this month, Goldstar's 
et—though you might prefer the at the standard-8 resolution——ade- own models. $900 unit has six tape heads. Go 
ease of one machine that accepts quate for dubbing to VHS. Go Video's patents haven't Video's offerings will include the 


both types of tapes. Accommodation The move to integrate 8mm and deterred Goldstar. It claims that its $1,200 model 8020 (above) —ao 
is coming. Twin-deck VCRs that will ^^ halFinch (VHS) cassettes started dual deck, the GVR-DD1, doesn't VHS/Hr-8-playable model —S. К. 


Real People Achieve Extraordinary 


Resule With NordicFlex Gold. ^ 
You Can Too! 


ISOKINETIC RESISTANCE MAKES ONLY ISOKINETICS GIVES YOU 


NORDICFLEK GOLD YOUR ONLY INTELLIGENT THESE RESULTS IN JUST 12 WEEKS. 

E FOR STRENGTH CONDITIONING. With just three, 30-minute NordicFlex Gold 

NordicFlex Gold builds and tones your muscles more workouts a week, you can see impressive 

effectively than any other system. It's the only strength results like Bill did in only 12 weeks.* 

conditioner with a patented isokinetic resistance 

mechanism that ia your muscles to virtually j Look at the results WIRELESS DATA 
100% of their capacity, throughout the full range — Bill M. got in just Weight 17915. 


NordicFlex Gold” strength conditioner is giving you 
effective resistance. 

By reducing stress on tendons, positive-only 
resistance has been shown to virtually eliminate 
after-exercise pain and shorten recovery time. As | и cal NL BodvRat 151% take heart: Cellular technology 
you train more frequently you progress faster. B "a а : | may soon foil such calamities. 


Body Fat 17.7% Ча: acu 


machine being out of Twinkies, 


West 1671s _ f you've ever been frustrated by a 
Waist 32" | 


* sokinetic resistance lets me work | 1 j = Y WITH 82% Equipped with sensors and a trans- 
to fatigue more effectively کے‎ | m. 7 CUSTOMER mitter, vending machines could in- 
than free weights or | e I 1 € 437 r SATISFACTION, form the servicing company about in- | 
rubber band systems.” — E W ISN'T IT TIME YOU ventory status, so it knows to deliver, 
-Thomas Namey, M.D., Dir. of Sports Medicine COT THE ISOKINETIC say, M&M's but not Snickers—and 


University of Tennessee ADVANTAGE? whether an angry sugar junkie has 


A recent survey of battered the door ajar. “You'll go to a 


GOLD YOU FAST RESULTS 
WITH EXCLUSIVE LINEAR MOTION. NordicFlex Gold machine that has what you want, be- 
Using an advanced ergonomic design, owners showed that cause it’s been serviced better,” says 
NordicFlex Gold maintains the 92% are extremely or Bob Ratliffe of McCaw Cellular Com- 
correct linear motion that ! very satisfied with the | | munications in Kirkland, Wash., 
isolates the target muscle group ae NE sa: of ele which recently demonstrated the 
and guides you safely through the best | EE NordicFlex Gold and technol Bodquenaurinc the фане 
shaping and toning workout you've | | i 96% would recommend | IR Écran 
ever experienced. Try it out, then try to Y NordicFlex Gold to a | ature inside as well, a machine hawk- 
find another machine that Ж friend. Add to that ing soda could let the servicer know if 
gives you this kind of workout. TENE, ч NordicTrack's reputation for | the refrigeration goes on the fritz and 
i - AU №. quality and you'll | drinks are getting warm. 

* NordicFlex | SRL) = Жр ЖЕЕ > understand why it's time McCaw’s technology, called the Cel- 
Gold reduced ee you got results in just 12 lular Digital Packet Data Network, 
the amount of time it takes weeks with NordicFlex Gold. Just use our exclusive works over the North American Cel 
ed me to get in sbape. workout video and training manual to create the right lular Network, also known as Cellular 

- Tracy Р, mechanic program, and our next ad could feature you. 


One. It transmits digital information 


FREE Video and Brochure сап 1-800-441-7890 sx. HITE in 19.2-kilobit-per-second bursts in 


| the gaps that exist between voice 
or write: NordicTrack, Dept. 6FKD4, 104 Peavey Road, Chaska, MN 55318-2355 30-day in-home trial! 8 р Bona. “Сейыт shones on 
Û Send me a FREE brochure С) Also a FREE VHS videotape communications. Velular p 


Name Str — ly use about 60 percent of their capac- 
participants used their regular ity," explains Ratliffe. “This will make 


aerobic activities, along with the "WP | 
brag if seek pop ua. use of the remaining 40 percent." 


= =d 01994 NordicTrack, Inc; A CML —Mariette DiChristina 
Best of all. . .it's from NordicTrack! Company * АП rights reserved. ! 


R&D 
SCREEN GEMS 


iamonds are at the heart of a 
new kind of video display under 
development for flat-panel televi- 
sions. SI Diamond Technology (SIDT) 
and Microelectronics and Computer 
Technology Corporation (MCC), both 
in Texas, are studying the use of syn- 
thetic diamond film as an alternative 
to liquid-crystal displays and CRTs. 

MCC’s Dr. Nalin Kumar and 
Chenggang Xie discovered that, when 
SIDT's diamond film is exposed to an 
electric field, it emits electrons better 
than any known material. Each dia- 
mond emitter activates a colored phos- 
phor. As in a conventional TV tube, 
the lit phosphors produce a picture. 
The technique is known as field emit- 
ter display technology. 

Scientists are still working to opti- 
mize the uniformity of the material— 
specifically, the structure of the emit- 
ter particles and the ratio of diamond 
to carbon; they also hope to match the 
diamond film to the underlying elec- 
tronics. A one-inch-square prototype 
is now being built. In the works is a 
six-inch-square prototype suitable for 
automotive, aerospace, and factory- 
automation displays, as well as laptop 
computers. 

If enough obstacles are overcome, 
the synthetic diamond display could 
be made as large as 20 by 44 inches 
and used to present high-definition 
TV.—Mark Fleischmann 


PHONES & FLICKS 


FORWARD INTO 
THe Past 


o thwart pager-packing drug dealers in 
T» York, the regional phone compa- 

ny, Nynex, has brought back the rotary- 
dial pay phone. Since automated pager sys- 
tems rely on touch-tone input, street deals 
are stymied. Nynex is replacing about 250 
phones with the older technology, which, 
unfortunately, could also prevent legitimate 
out-oFoffice workers from checking their 
voice mail, for example. 

In resurrecting another relic, a software 
firm has come up with a utility called 
FlipBook ($89) that turns Quicktime 
movies for the Macintosh into thumb-flick- 
ers. The Mac software prints frames from 
digital movies to paper. S.H. Pierce & Co., 
Cambridge, Mass., says that, once assem- 
bled and flicked, images appear to come 
alive. No electricity is required. ES 


Hearing 


ТЕТ Our unconditional 30-day money back 
guarantee lets you try Escort 9000 in your 
own home or office without risk. If you aren't convinced 
Escort 9000 is a better cordless phone, return it for a refund 


Fora limited time, trade up for cash back! Call for details. 


GET RID OF YOUR GUTTERS! 


i: Vg Е move only afew feet from the base? 
Ea os step up. to Escort. - 


} T z phone to fao 900 MHz with 


Escort 9000 Takes Cordless Clarity 


re lta T 


n те СОС ades d that 
crackle, fade or go dead when you. 


Escort 9000 is the only cordis 


1-800-433-3487 


Escort 9000 $299 (New, lower price!) 


plus shipping & handling. OH res. add 696 sales tax. 


» Department 101644 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 
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The Innovative Edge" 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


Replace them with the 
STOP CLOGGING. 


| because і 
Clog. Its patented 
louvers break up 
roof Md into a 
spray ої üny drops 
and disperse them 
away from your 
house. 
en] STOP CLEANING. 
Youll never climb a 
shaky ladder again | 
| to clean a gutter. 
RainhardieR comes 
clean with a quick 
blast from your 
| garden hose- from 
ground level. 


STOP WATER 
DAMAGE 


| ter, protects your 
investment by 
helping to prevent 
clogs and ice dams 
on the roof that 
otherwise lead to 


water rot and leaks. 


RainhandleR in win- 


| RainhandleRs are installed on homes 

nationwide. They cam be installed 

| on yours in about 3 hours with a 

| screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 
white, brown or natural aluminum. 
For more information send 
coupon to RainhandleR or call 
1-800-942-3004 
RainhandieR delivers 100% of precious 
roof rain to your lawn and shrubs. 
Join us and urge others to 
protect our water 
resources for future 
generations. 
Some distributor 


territories 
| availabie 


ея $ 
anam 


Dept. PS044 from SAVETIME CORP. 

1285 Boston Ave., Bridgeport, CT 06610 
Please send me your free information kit. 
Name 

Address 

1 City : 

1 State Ses. ; 7 

l Phone ( ) 
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AUTOMOTIVE 


EDITED BY SANDY FRITZ 


New Cars 
Twin CLOUDS 


en they go on sale this fall, 
Wess Corp.’s new Dodge 
Stratus and Chrysler Cirrus 

will complete the hat trick of modern- 
izing Chrysler’s passenger-car lineup. 
The all-new intermediate cars will fit 
in between the full-size LH sedans, 


action, it slams on the brakes. 


SAFETY And | do mean slam. A Mazda the car continued to move forward, has to distinguish pedestrians at 
engineer taking me for a test ride е system took over, sharply apply- greater distances to be effective at 
1 BRAKE warned me to pull my seat belt ing the brakes and stopping the car higher speeds. It is likely to first 
For PEDESTRIANS snug. As we were bearing down on just a few feet from the mock appear in cars as a warning device 
a propped-up dummy at 40 mph, a pedestrian. only, but even that is at least sever- 
f you're distracted for a moment buzzer sounded when we were a Mazda engineers say the system al years away.—Dennis Normile 
|^ don't see a pedestrian step 
into your car's path, that doesn't 
mean an accident is unavoidable: 
Mazda is refining an auto-braking 
system that detects pedestrians and 
hits the brakes accordingly. 


Here's how it works: A scanning 
laser device, mounted behind a 
car's front grill, swings a signal 
band though a 23-degree arc, as a 
detector picks up reflected laser sig- 
nals. A vehicle can be detected 

| about 155 yards away. Pedestrians 
can be recognized 38 to 65 yards 
away, depending on the color and 
materials of their clothing. With 
input from speed and steering sen- 
sors, logic circuits determine 
whether the object is in your travel 
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launched a year ago, and the just-in- 
troduced Neon compact. 

As a brand-new platform (code- 
named JA), the cars feature a wheel- 
base of 108 inches—longer than most 
cars in this class—and offer interior 
dimensions slightly larger than the 
Ford Taurus. The basic powerplant is 
the same 2.0-liter, SOHC 16-valve en- 
gine used in the Neon, producing 134 
horsepower at a peaky 5,850 rpm. A 
162-hp, multivalve 2.5-liter V6 is 
available as an option. 


path, even if your car is on a curve. 19 laser unit mounted behind is pem тн == watch for pedestrian-like shapes in front of the car, — 
The system first sounds a warning; slr spend ull жашаш ay tones oleae nde yeh no corrective action is taken to brake or 
then, if the driver doesn’t take avoid pedestrians, the system jams on the brakes. 


sate braking distance away. While 


The Chrysler Cirrus (above) and the Dodge 
Stratus (left) extend Chrysler's cab-forward 


design into a midsized 
ser sh dency wens ane, bang 


The new cars use fully indepen- 
dent, upper- and lower-A-arm suspen- 
sion both front and rear; its a wel- 
come departure from the simple 
twisting-beam rear axle used in the 
Spirit and Acclaim cars that the Аз! 
will displace. 

The sculptured styling of the new 
Chrysler again reflects the company’s 
cab-forward design credo, making the 
interior roomier and featuring more 
glass than many cars in its class. 
Combine that with an engine that has 
comparable horsepower, and you have 
a strategy that has been proven suc- 
cessful with the LH sedans. Chrysler 
is betting the same luck will distin- 
guish the Stratus and the Cirrus. 
—Dan McCosh 


is still rudimentary. In particular, it 
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Introducing 
the new 
BEL 635i Plus 


Dual Tracking Laser'" 


Complete Super 
Wideband Ka Radar 
Detection with FMT® 


DUAL-TRACKING 


LASEH 


TECHNOLOGY 


y" => Fr ont and Rear 
Laser Detection 


Another Industry First 
from BEL-TRONICS 


BEL-TRONICS introduces the latest in 
Laser Technology—Dual Tracking Laser." 
BEL 635i Plus is the only integrated 
Radar/Laser detector that provides 
complete front and rear Laser detection. 


Dual Tracking Laser™ 

Because police Laser monitoring devices can clock 
both approaching and receding vehicles, BEL has 
developed a new technology called Dual Tracking 
Laser. Unlike Radar signals, which are highly 
reflective, Laser signals have very poor reflective 
characteristics. These characteristics make tradition- 
al Laser technology incapable of detecting Laser 
signals from the rear. In response, BEL 6351 Plus 
features Dual Tracking Laser — the only technology 
to provide front and rear detection of all Laser 
signals. Dual Tracking Laser™ is based on the same 
Laser technology used by the military in Operation 
Desert Storm. This powerful technology offers the 
best in off-axis detection- the most common form 
of police monitoring and a Laser detector's biggest 
challenge. 


Super Wideband Ka Radar with FMT® 
BEL-TRONICS dual-patented FMT® maintains 
full sensitivity over the entire Super Wideband Ka 
bandwidth—33.4 to 36.0 GHz. Most detectors pro- 
vide Ka sensitivity that "peaks" at a fixed frequency, 
then sharply falls off, leaving you without complete 
Super Wideband Ka coverage. 

Complete Protection from the Industry Leader 
Only BEL-TRONICS offers the additional 
coverage of rear Laser detection. You can have 
BEL 6351 Plus for just $289.95. To order, or for 
the name of a dealer near you, call toll-free today: 
1-800-341-1401 USA 

1-800-268-3994 Canada 


BEL 
BEL-TRONICS LIMITED 


Leadership through Innovation and Technology 


Protected under (7.5. and Foreign patents, 
-registered trademark of bel-tronics limited. TM-trademark of bel-tronics limited. 
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INTRODUCING 
THE NEW FORD 


ASPIRE 


When We | THE LOWEST PRICED standard dual 


air bags, to pro- 


Ford Aspire, we CAR WITH STANDARD tc ears rally 


Ford Aspire, we 

set out to prove that DUAL AIR BAGS. important to you. 
paying less for a car We gave it a 3-year/ 
doesnt mean you have to 36,000- mile bumper to bumper 
settle for less. So we gave it warranty, * so you can stop 
more of the things you aspire worrying about the little things. 
to in a car. We made Aspire We designed it to go 43 miles 
the only car in its class with on a gallon of gas,t to conserve 


г = 


` A a , IX we = | = 
your resources. And STARTING AT need a flat tire changed, HAVE YOU DRIVEN 
both the 3- and 5-door | ж lockout assistance ог a | | 
Aspire offer anti-lock $8,240. fuel delivery. The new A FORD LATELY? 


brakes to help you Aspire, from Ford. 
handle life's little surprises. A new kind of car for anyone 


EVERY ASPIRE PROTECTS YOU searching for something better. 
WITH THE FORD ROADSIDE 
| ASSISTANCE PROGRAM. *1994 Aspire 3-door. Manufacturers suggested retail price 


gn тан e and prae ба 
. ' np чи, | "ASK your dealer тог a copy or the limited warrant 
Help is only a toll-free call ТЕРА estimated highway (np ү 


== een ра | РЕ: FF TT3 years/36,000 miles. 900 doll for details 
away should you or your family Always wear your safety bel 
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ме Da s 
N THE SUN 


BY BRIAN WOODWARD 


hen Honda entered the 


should have won—at 
least, that's what the statistics said. 


Its solar cells were claimed to be the : the r : 
‚ least 50 solapowered cars headed 

: south from Darwin. For a short | 
. fime, The Spirit of Biel Ill took the 
: lead. Then the car suffered a 
team to charge and discharge its bat : 
: around ће frontleft wheel hita =| 
curb and started rubbing on the tire. : | 
: This sapped power; for a time, the 
engineers imagined the problem ` 
: was electrical, not mechanical. This | 
: difficulty plagued Biel II for several : | 
: days, permitting Honda to draw for- : | 
: ther and farther ahead. | 


best, it was extremely light, and its 
aerodynamics were excellent. But 
the cells didn’t perform as predicted, 


and bad weather forced the Honda 


teries three times a day. Silver-zinc 


batteries only provide maximum stor- : 


age for ten recharge cycles, after 
which, one expert quipped, “they’re 
only good for making knives and 
forks." In three days, the Honda's 
batteries were fried. 

As a result, Honda, the top-seeded 
player, was beaten by The Spirit of 
Biel Il, an entry from a small Swiss 


engineering School. When a multina- : 


tional corporation with a world- 
renowned reputation 


for R&D is 
downed by a bunch of 

students, the need to win becomes 
paramount. 

Yet the spirit of scientific cama- 
raderie is so strong among solar rac- 
ers that Fredy Sidler, head of the 
1990 winning team, invited 
Honda's battery man, Takahiro 
Iwata, to Switzerland to compare 
notes on battery technology. Iwata 
went and listened. 

For the November 1993 event, 
run over the same roads from 
Darwin in northern Australia south- 
ward to Adelaide, Iwata followed 
Sidler's advice and made silver-zinc 
batteries with considerably more sil- 
ver, so they could be recycled many 
times. Honda was again a contender. : 

In its 1993 guise, the Honda 
Dream streaked through the high- 
speed stability test at a staggering 
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World Solar Challe е ion c 
car race in 1990, its car tof raci 


“HO, DA. 


: to Adelaide. 
. Then the Dream slowed and 

: stopped on one of the the event's 

: few hills. Team members surround- 

ed the car and raised its body, while : 
: technicians probed the car's on- 

: board computer. They lifted the rear : f » 
: of the car; іп a few seconds, the =; 
: motor fired to life. They put the 

: body back in place, and the car 

: accelerated away. For reasons still 
: not understood, the car's computer 
: simply forgot oll that it knew. The 

: computer was reset-—like a PC 

: being rebooted—and performed 

: faultlessly thereafter. 


ph to determine its starting 
Darwin’ s Hidden Valley 


77% 


race’s flag dropped, at 


mishap when the carbon-fiber faring - 


By the fourth day, Honda’s lead 


- was clear, and there was a chance 


the car might make the final dash 


A few flat tires also added time, 


: porarily thwarted. With a touch of 

: irony that is perhaps proof that a 

: Supreme Being was monitoring the 
: race, the Honda Dream rolled to a 
: stop at sundown in a small town 

: named Lower Light, only a few 

: hours from the finish line. 


As dawn rose and the contestants 


: recharged their batteries in the 

. growing light, strong winds came 

. up. This kept speeds down, but with 
: a lead of almost three hours over 


Honda Dream fits into the 
hub of the vehicle’s drive 
wheel (below), vastly sim- 
plitying the drive train. 


ELECTRIC MOTOR 


| : The Spirit of Biel Ill, the Honda 


: Dream's team members were deter- 


: mined that no mishap would rob 


them of their win. 
None did. The 
Honda 
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: rolled to a well-deserved victory, 

: averaging 52.6 mph for the 1,872- 
: mile race. 

: As proof of the Honda's technical 

: accuracy and precise computer man- 
agement, a quick scan of the speci- 
: fications published by Honda before 
: the event reveals that the Dream 

: has "an energy balancing speed of 

: more than 53.32 mph”—the ideal 
: speed the car could average over 

: ће 1,872-mile course. Subtract the 


Flexible solar cells 
(above) are sandwiched | 
between two silicon 
polymer layers overlaid 
with a multigrooved 
acrylic sheet. 


: time it took to replace flat tires and 
reset the computer and you have 

: 52.67 mph—the Honda's winning 
: speed. Obviously, a vehicle that can 
: travel nearly 1,900 miles within 

: .65 mph of its maker's specifica- 

: tions will be a force to reckon with 

: in the next World Solar Challenge 

in 1996. 
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STEVE STANKIEWICZ 


. and by late afternoon, it became 
: obvious that the Dream's rush to 
: the finish would be at least tem- 


Five dos - 1, 372 ийе: after the start, the Honda Dream crosses the 
: World Solar Challenge finish line in Adelaide, Australia, with an average 
: speed of 52.67 mph. The first five finishers broke the 1987 record time. 


ALTERNATIVE FUELS 


THe Au-AMERICAN 
FLYWHEEL POWER 
STRUGGLE 


an fast-spinning flywheels be used 
C: "fuel" an electric vehicle or func- 
tion as an energy-storage depot for 
a hybrid drive system? Two recently 
unveiled concept cars underscore the 
growing interest in flywheel technolo- 
gy. A technology race to develop a 
practical flywheel energy-storage sys- 
tem suitable for passenger cars heat- 
ed up when Chrysler announced it is 
developing a new racing car that uses 
a flywheel as part of a drive system. 

It remains to be seen whether any 
major racing program will accept such 
a radical car, particularly when high- 
tech racing competitions such as For- 
mula One have been discouraging ad- 
vanced technology. Still, the exercise 
promises to be a highly visible demon- 
stration of progressive hybrid systems. 

Chrysler's Patriot race car employs a 
gas turbine fueled by liquefied natural 
gas, producing about 500 horsepower. 
The turbine powers twin alternators 
that supply electric current to an AC 
induction motor. The flywheel stores 
surplus electric energy—from the alter- 
nator or from regenerative braking— 
that can be channeled back to the drive 
motor for bursts of acceleration. 

A relatively large (147 pound) car- 
bon-fiber flywheel used as an energy- 
storage device is the key to the overall 
efficiency of the car, allowing the gas 
turbine to operate at its peak. 

Satcon Corp. is developing the fly- 
wheel for the Chrysler project, but it 
is only one of several companies at- 
tempting to devise such storage sys- 
tems. American Flywheel Systems 
(AFS), in a joint venture with Honey- 
well Corp., announced that it is about 
a year and a half away from develop- 
ing a flywheel system efficient enough 
to act as a primary power source. 

AFS's flywheel car, called the 
AFS20, is a four-door sedan con- 
structed on a Chrysler LHS chassis. 
The AF520 uses a total of 15 flywheel 
batteries mounted on five racks under 
its hood and between the rear wheels. 

AFS chairman Edward W. Furia 
proclaims that his untested car will 
have greater acceleration and more 
range than GM's electric Impact or 
even Chrysler's gasoline LHS, along 
with lower per-mile operating costs 
and a competitive price tag. Harder ev- 
idence will appear in 1995, when Hon- 
eywell delivers prototypes of the fly- 
wheel batteries.—Dan McCosh and 
Stuart Е Brown 


If you're stuck with a chain drive opener, you know the 
Z7 answer. Chain drives rely on a noisy, greasy, slack chain 
with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie? Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie's reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

“Tighter” Security. Chains flex, wobble and give. But Genie's 
exclusive solid steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every 1993 model Genie meets or 
exceeds the strict mandates of The Consumer Products Safety Асы 
And every Genie has earned the UL? Mark of Safety. 

Easy Installation. Follow the step-by-step illustrated NE 
instructions. We even have a how-to home video and a toll- S 
free HELP hotline. Or you can just call an authorized S 
Genie Professional to do the job. Д’ 

For the name of your nearest Genie dealer or 


In Canada, call 1- 800. 654. 3643. 


GENIE 
Built ForA Lifetime. 


GXL Series 


©1993. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 
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Intake Valve Deposits 


Test Miles 


The state- -of-the-art gasoline created 
by Texaco's Research and Development 
Team that— in every octane grade- cleans 


(3 à S 0 | | NI [- S more vital engine parts more completely. 


Deposits are harmful to an engine's 
overall performance -from power to emis- 
sions to mileage. They clog up port fuel 

© 1994 Texaco Inc. injectors, stick to intake valves and end | 


up in combustion chambers. 

But New CleanSystem’’s unique clean- 
ing power helps remove, reduce and pre- 
[vent these deposits. This helps provide the 
[highest performance, lower emissions and 
improved mileage in every octane grade. 


The buildup of deposits on fuel injec- 
tors and intake valves can obstruct the flow 
of fuel and can upset the critical air/fuel 
ratio. This can cause driveability problems 
such as hesitation, power loss, poor accel- 
eration, rough idle and even stalling. These 
deposits can also lead to excessive exhaust 
emissions and a decrease in fuel economy. 

Deposit buildup in the combustion 
chambers, where the air/fuel mixture is 
combusted, can cause harmful side effects 
such as an increase in oxides of nitrogen 
(NOx) exhaust emissions. 

Recently, auto manufacturers have 
reduced the top-dead-center (TDC) clear- 
ance between the piston and the cylinder 
head in an effort to lower exhaust emissions. 
This reduction in clearance has resulted in 
a need to control or even reduce combus- 
tion chamber deposit levels. 


In an effort to clean up these deposits, 
Texaco Research and Development 
created a patented detergent/dispersant 
molecule for New CleanSystem? gasoline. 

This unique detergent chemistry was 
designed specifically with engine deposit 


Average Deposit Thickness (9%) 
in this typical engine, Clea nSyntam- results in 22's logs Combustion Chamber 
Deposits than a Current Additive Technology 


prevention in mind, from its molecular 
weight to its chemical elements, all of which 
are important in controlling deposits in 

an engine. 

With continued use, New CleanSystem’ 
not only helps prevent deposits from 
forming, but can remove existing deposits 
from fuel injectors, intake valves and 
actually begin to attack the combustion 
chamber deposits. 


With this total cleanup, New 
CleanSystem? gasoline can help restore lost 
fuel economy, lessen exhaust emissions 
and produce and maintain the highest 
performance possible. 


With one regular and two high- 
performance grades, New CleanSystem’’s 
improved cleaning can allow every car- 
from new high-performance cars to small 
economy cars to older cars- to get their 
best performance and mileage in the octane 
grade they need. 

If vou would like performance 
benefits like these for your car, visit your 
local Texaco station and fill up with any 
grade of New CleanSystem? gasoline. 

And experience the new generation 
of clean gasoline. 


AUTOMOTIVE 


CONCEPT CARS 
Back To THe FUTURE 


t looks like such a natural evolution 

of the VW Beetle that one wonders 

why it took Volkswagen so long to 
come up with the design. But this Bee- 
tle, called Concept 1, represents a 
whole new direction for the German 
automaker. 

In a radical departure from the rear- 
engine format of the original, the en- 
gine is up front. And the powerplants 


Deja Vu: The single, round, instrument gauge on | 
Volkswagen’s Concept | pays homage to the in- 
strument panel of the original Beetle. 


©1994 Robert Bosch Corporation, Sales Group. 


are unconventional, with three entire- 
ly different layouts under considera- 
tion. The simplest is the turbo direct- 
injection diesel engine already 
available as an option on the European 
VW Golf. This engine would be mated 
to an “Ecomatic” transmission de- 
signed to lower fuel consumption by 
shutting the engine off when the driv- 
er takes his foot off the accelerator; the 
engine restarts when the accelerator 1s 
pressed again. 

A purely electric car is also being 
studied, but by far the most intriguing 
possibility is a diesel/electric hydrid 
system, wherein the electric motor and 
diesel engine share the single shaft 
leading into the transmission. This al- 


15 this pretty four-seater the next incarnation of 
the Volkswagen Beetle? The German automaker is 
both optimistic and cautious about the possibility. 


lows the car to be propelled by an elec- 
tric motor or a diesel engine, or both at 
the same time. At low speeds, the elec- 
tric motor carries the load, but step- 
ping on the gas wakes up the engine. 

Dual air bags, side-impact beams, 
and ABS are all standard, and a single 
round gauge that houses the 
speedometer, engine temperature, fuel 
gauge, and headlight switch honors 
the original Beetle design. Volkswagen 
is still undecided about putting the car 
into production. If you'd lke to urge 
them on, call 1-800-444-VWUS. 
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REASONS To Licur Up 


f your new car's Check Engine light 
| glows, there may be nothing wrong 
with the engine. 

That's because second-generation 
On-Board Diagnostics (OBD П) sys- 
tems will be monitoring emission and 
exhaust functions along with basic en- 
gine health. OBD II is already on all 


SUPERCHARGING 
To THE RESCUE 


: making passing and freeway merging less hair- 
: raising. Even more impressive, the torque is up to 


3 201 at 3,600 (from 154 at 4,000 rpm); this 


comer. The four-cylinder 2.4-liter 1 38-horse- 

power powerplant in its Previa minivan just 
didn’t have the guts for towing or hauling heavy 
loads. And the under-the-floor placement simply 
didn’t allow much room for a bigger engine. 
Constrained by space, Toyota engineers came up 
with a clever solution by borrowing and modify- 
ing the supercharger from the 1990 MR2 to 
boost ће Previa's 


| t seemed that Toyota had painted itself into a 


gives the Previa the grunt to pull boat trailers and 


: dimb hills with a full load. 


The supercharged Previa, outwardly marked 


: with only an “S/C” badge on its liftgate, is avail- 
: able in either rear-wheel drive or with Toyota's 

: Анас al-wheeldrive system. Only a four-speed 

: electronic automatic transmission is being offered; 
: the five-speed manual has been dropped from all 
: models for 1994.—J. M. 


power output. 

The 1994 Previa's 
supercharger is larger, 
however, and is not 


U.S. cars with engines introduced in 
the 1994 model year. By 1996, the sys- 

tem will be required for all new cars. 
OBD II goes beyond simple engine 


and emissions monitoring. Malfunc- mounted on the 
tions in many new cars can be traced, engine; rather, it is 
for example, to electronic and micro- located at the front of 


the vehicle, and is belt- 


driven off the same 


processor failures, which can be ex- 
tremely difficult to track down. OBD 


II systems allow quick access to a car’s shaft that turns the | 
| electronic control center to make a di- alternator and aircondr- [ЕШШ 

agnostic check easier. The new federal tioning compressor. ae 

mandate also standardizes the con- The supercharger 

nectors, codes, and diagnostic tools, pumps power output to 


meaning that a Toyota technician, for 161 at 5,000 rpm, 


example, can read a Chevrolet or a 
Honda.—John Matras E. ! - ——— 


No other plug fires like the Bosch 
Platinum spark plug. That's because no 
other plug has such a unique design. 

For example, while some other plugs 
only have platinum on the tip, we're the 
= only spark plug with a 99.9% pure plati- 
Bosch Platinum is the only num center electrode engineered into a 
yr юва кун йн ас Ж unique extended insulator design. 
just the tip like some other The results are quicker starts, smoother 
spark plugs. We guarantee | Е: 
you'll feel the diferenc. acceleration and improved fuel efficiency. 

We're so confident in their performance, 
we can make this guarantee. If you don't feel the difference 
Bosch Platinum makes in your car, we'll pay for the plugs. 

And right now, when you purchase a set of Bosch 
Platinum spark plugs, you'll get a 
25€ rebate per plug and a chance 
to win one of ten free trips to the 
Fast Track School of High Perfor- 
mance Driving in Charlotte, NC. 
See store for complete details. 

50 if you want to improve your car's performance, give it 
the ultimate fire power. Install Bosch Platinum today. 
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For the Bosch retailer t you, Ou wu 
1-82-8101, The Ultimate Spark Plug 


call 1-800-882-8101. 


. Jased.on manufacturer's reported model year deliveries 1987-1993. * * Based on an average of consumer reported problems т Un: ownership p 


‚та survey of ‘93 models designed and built in North America. f Three years / 36,000 miles. See dealer for details. Some feature& own are optional. 


"BEST-SELLING COMPACT PICKUP 
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BUILT FORD TOUGH 


BUILDING TECHNOLOGY 
THe PANELS PREVAIL 


Ihe good news keeps on coming for 
advocates of stressed-skin insulat- 
ed-core (SSCI) panel homes: De- 
tailed research concludes that such 
homes are more energy efficient than 
conventional stud-frame houses (see 
Home Technology Newsfront, Nov. '93). 
SSCI panels are large slabs of 
polystyrene foam sandwiched between 
two sheets of plywood, oriented strand 
board, or similar material. 

The Florida Solar Energy Center re- 
cently completed its study of two 
Kentucky residential homes, one con- 
structed of SSCI panels, the other of 
conventional stud-frame materials, 
but otherwise nearly identical (see 
drawing, right). Though both were 
built with statistically similar 
amounts of insulation, the SSCI-panel 
home proved 12 to 17 percent more en- 
ergy efficient than the control house. 

Those results corroborate the prelim- 
inary conclusions of a study by the Na- 
tional Renewable Energy Lab, Struc- 
tural Insulated Panel Association, and 
the Modular Building Institute. In this 
three-part test, two 12-foot by 44-foot 
homes were built near Dallas and test- 
ed for airtightness. The SSCI-panel 


NANOTECHNOLOGY 
A Home To Surm 
EVERYONE 


The insulated-core panel home was between 12 and 17 percent more energy efficient. 


building proved three times more air- 
tight than its stud-frame counterpart. 
For the study’s second phase, the units 
were trucked to Colorado to determine 
heating efficiencies in cold environ- 
ments. Some tests will take place in- 
side a warehouse, where wind, precipi- 
tation, and solar gain cannot affect 
measurements. NREL researcher 
Douglas Balcomb says the arrange- 
ment “gives us the cleanest experimen- 
tal testing one could hope for; we be- 
lieve this will be very accurate and 
definitive.” “Real world” tests will then 
be conducted outside. 

Later this year, the third phase will 
begin: Both homes will be transported 
to Austin for testing in hot, humid 
weather. 


In a future nanotechnology kitchen, dishes would auto- 


any researchers envision the fab- matically transform in size or shape as needed. 


rication of intelligent materials, 


atom by atom, within the next few decades. Such capabilities, called nanotechnology, 
could transform houses into instantly adaptable, extremely flexible structures. At least, that’s what 
designer Charles Owen and his students at the Illinois Institute of Technology in Chicago believe. 

In nanotechnology, microscopic computers, actuators, and sensors could create materials that can 
change their shapes and other physical properties as needed. Owen's proposed house would use such 
transformable materials in a multitude of ways: Walls would contain special honeycomb-like layers 
that, upon request, would reshape fo pipe accessible drinking water into rooms. Wall tiles would 
switch patterns at the touch of a button. And a simple tug would stretch tabletops into new shapes. 

The biggest benefits would happen in the kitchen. A food processor would meld from a whisk to a 
spatula to a butcher knife. Countertops, sensing the presence of food, would form themselves into 
dishes of various sizes. To clean such plates, you'd slide them through a porous screen of “nanoplastic” 
permeated with detergent and—voila/—the dishes would instantly be clean.—Robert Langreth 
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AIR INFILTRATION: 


FOAM-CORE PANELS 
22% TIGHTER 


SSCI PANEL HOUSE 


MARIO FERRO 


APPLIANCES 
THE SOUND OF SILENCE 


ousehold appliances aren't. 
known for their hushed tones. In. 
fact, they're the noisiest ma- 
chines most homes contain. Now some 
manufacturers plan to use noise to: 
fight noise. "In mathematical terms, 
it’s like 1+1=0,” says Jim Dunning of" 
Active Noise and Vibration Technolo- 
gies in Phoenix, Ariz. 

The process, known as active noise. 
cancellation, hinges on a simple ob- 
servation: Noise of an equal but oppo- 
site wave frequency can mask the 
noise from an appliance until all that. 
remains is the sweet sound of silence. 
For machines with repetitive sound. 
patterns, such as dishwashers or: 
washing machines, the fix is pretty: 
simple. Sensors monitor the motor to 
determine noise and vibration levels, 
while an analog circuit calculates the! 
appropriate antinoise wave length. 
and sends it to a speaker to be trans-. 
mitted. Appliances with less pre- 
dictable sound patterns, such as air: 
conditioners, use strategically placed. 
microphones to pick up random noise. 
These signals are shunted though. 
digital signal processors, where the 
antinoise frequencies are calculated. 
and transmitted though a speaker— 
all before the appliance's original. 
noise reaches your ears. 

The antinoise package should be: 
available on dishwashers in 1994, 
says Dunning. Refrigerators, washing’ 
machines and air conditioners are: 
still in testing.—Jerry Shine 


WATER QUALITY 
ісер Our 


hen William Conlon saw a 

Wess photo of an Inuit 

f man melting frozen seawater 

to drink, it was a moment of divine in- 

spiration—resulting in a clever new 
filterless water purification system. 

As water crystallizes into ice, impuri- 
ties such as dissolved solids and gases 
are pushed from the crystal lattice into 
the adjacent unfrozen water. That’s be- 
cause the impurities, like all materials, 
are more soluble in liquids than in 
solids. Conlon’s company, Polar Spring 
Corp. in Menlo Park, Calif., has devel- 
oped a prototype countertop unit that 
uses this principle to purify tap water. 

The electronically controlled batch 
process starts when the unit's two- 
quart freeze chamber fills with tap wa- 
ter. Standard vapor compression cycle 
cooling then sends eold refrigerant 
through a coil behind the chamber's 
upper surface, called the freeze plate. 
As ice crystals form downward from 
the plate, they reject impu- 
rities to the water below. 

When half the water 
turns to ice, the freezing 
stops. The remaining liq- 
uid water, containing the 
impurities, drains off. On 
the chamber's floor, a tri- 
angular nielter bar con- 
taining an electric heat- 
ing element warms to 
85'F. The chunk of ice 
falls from the freeze plate, 
hits the melter bar, and 
splits into pieces. Inclined 
rails on the chamber floor 
keep the ice sliding to- 
ward the heat. The melt- 
ed, purified water exits at 
about 55'F and flows into 
an insulated 1.5-gallon 
storage tank. 

A complete cycle takes 
approximately two hours; 
the unit can produce about 
three gallons per day at an 
operating cost of eight 
cents per gallon (at 10 
cents per kilowatt/hour). 
The process removes from 
90 to 95 percent of contami- 
nants, including hard-wa- 
ter minerals, heavy 
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metals, and bacteria. 

—Richard J. Babyak MELTER BAR —__ 
By freezing water, then melting 

it, a prototype water-purification 

system removes most contami- 


nants without a filter. 
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INSULATION 
A PERFECT Fir 


he R-value of installed batt insulation is 
| always less than what the label 

claims. That’s because, when standard 
batts are pushed into stud bays, they bunch 
up at their back corners, leaving hidden 
voids where heat can escape. Now, to 
make batts that fit snugly and evenly, Roxul 
Inc. of Milton, Ontario, has added a 1 Yr 
inch-wide resilient strip to a conventional 
rock wool batt. "We use a proprietary pro- 
cess to make one edge of Flexibatt 
springy," says Roxul's Tony Hemson. 

The batt is installed like a shower-curtain 
rod: First, the springy edge is inserted into 
the wall cavity and pressed against the 
stud. Then the rest of the batt is slipped into 
the cavity, and the batt is released; the 
other edge pops firmly into place against 
the opposite stud. 

Flexibatt comes in five thicknesses, rang- 


ing from 2 1/2 to 8 4 inches, and in 16- 


and 24-inch widths. Available in Canada, 
Flexibatt should arrive in U.S. stores 
soon.—Charles Wardell 
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INVENTIONS 
Man CALL 


ired of trudging to your mailbox 
T out on the street, only to find the 
mail hasn't come yet? 

Inventor Colleen Murphy of Easton, 
Conn., has patented a gadget that 
alerts you when your mail arrives. 
The device consists of a tiny battery- 
powered transmitter that attaches to 
the inside of a mailbox; whenever 
someone opens the ERE a door, it 
emits a high-frequency radio pulse. A 
receiver inside your house detects the 
signal, sounds a buzzer for several 


— ر و ا — — 


a 


This device announces a mail delivery. 
seconds, then activates an indicator 
light. A reset switch on the transmit- 
ter enables you to venture out and 
open your mailbox without triggering 
the alarm. 

The system should work with mail- 
boxes that are as far as a quarter mile 
away from the receiver, and should 
install in all types of outdoor mailbox- 
es. (Unfortunately, apartment 
dwellers can’t use the device, since 
the U.S. Postal Service wont allow 
smaller, indoor boxes to be altered.) 

Murphy, who is negotiating manu- 
facturing rights with several compa- 
nies, expects to see her invention on 


the market by summer. Price: about 
$50.—R. L. 
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HOME TECHNOLOGY 


ENVIRONMENT and Power, have joined forces to con- 
vince owners to trim their electric bills 


CLEANING Our by handing over these fossil fridges; 


1993 model—or roughly $144 
worth of electricity per year. The 
$33 million, three-year program, 


1e 


Ор FRIDGES the utilities will then destroy the ap- called Spare Refrigerator Recycling, Supporters believe it’s a win-win- 
| plionces. While this isn’t the first ге will collect an estimated 237,000 — win situation: The utilities expect to 
urking in Southern California frigerator reclamation program in the — appliance has-beens, extract the save a combined 683 million kilo- 
E are hundreds of thou- United States, it represents the chlorofluorocarbons (CFCs) in the watt hours of energy over the three 
sands of energy-gobbling spare largest effort to date. insulating foam and refrigerant for years, participating residents will 
refrigerators. Now two area utilities, The spare refrigerators are, on recycling, and destroy the polychlor- receive a $50 U.S. savings bond, 
Southern California Edison and the © average, 14 years old and use about nated biphenyls (PCBs) used in elec- опа the environment will be spared 
Los Angeles Department of Water 60 percent more electricity than a trical motors. as much as 77 tons of CFCs. 


= TEMPERED 
STEEL BLADE 
REMAINS RIGID 

FOR APPROXIMATELY 


ш TRIPLE BRIGHT 
RUGGED 

CHROME 

HOUSING 

ш CONTOURED 
COMFORTABLE 
DESIGN ш POSITIVE 
EASY TO USE 
THUMB LOCK 

ш EASY TO READ 
DUAL MARKINGS 
FOR LOCATING 
STUDS а PRO-TECHm 
ANTI- te 
FINISHED 
BLADE 


B R U TE ALBRATED 
HIGH CARBON 


7 FEET m TRIPLE 
REINFORCED NON-SLIP 
ш CALIBRATED 

FOR TRUE ZERO 

B HEAT TREATED 
STEEL RETURN SPRING 
GIVES LONGER 

LIFE 


PROFESSIONAL | 


t ORANGE RULES 25 ONLY Ia sii: OUTSTANDING QUALITY AND. МА ^ 
i AT LEADING HARDWARE AND RE 
STORES EVERYWHERE. 


COMPANY, INC, 271 MAYHILL STREET, SADDLE 


STEEL RULE 
50' AND 100° SIZES. 


DM: ARROW FASTENER (U.K.] LTD., 14 BARCLAY ROAD, CROYDON CRO rd | 
TORS, INC., 6505 METROPOLITAN BLVD. EAST, MONT 
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THE BRUTE™ л 


APPLIANCES 
Gas UNDER GLASS 


legant and easy to clean, the glass 
E cooktops now found on 

Ш some electric ranges may soon be 
available for natural gas ranges as 
well. And here's the best part: A gas- 
under-glass range should be safer to 
operate [see "Canada's Advanced 
Houses," March]. 

The Canadian Gas Research Insti- 
tute in Don Mills, Ontario, developed 
a prototype range that employs four 
standard gas burners under a one- 
piece, flat, glass ceramic surface. 
Each burner is circled by a ceramic 
enclosure that glows bright red when 
heated. 

The developers say the range pro- 
vides the same reliability, control, and 
uniform heating as a conventional gas 
range, along with slightly improved 
energy efficiency. 

Cookware receives heat by conduc- 
tion from the glass ceramic surface 
and by radiation from the burner 
flame and its ceramic enclosure. Pre- 
cious-metal strips under the glass 
monitor the cooktop's temperature; if 
it gets too high, controls automatical- 
ly shut off the gas. 

The researchers believe the new de- 
sign will improve indoor air quality. 
Conventional gas ranges release com- 
bustion byproducts—including carbon 
monoxide—directly into the air, and 
these byproducts can become trapped 
within modern, tightly sealed, ener- 
gy-efficient homes. In comparison, the 
ceramic-top gas range is a completely 
enclosed unit that's connected to out- 
side air with a double duct—essen- 
tially a pipe within a pipe. A small 
blower brings in air for the range and 
oven burners in one duct and then di- 
rects combustion byproducts out the 
other. 

Sealed combustion offers another 
advantage: Consumers will no longer 
need worry that a low, simmering 
flame could be blown out accidentally, 
releasing gas indoors.—Z. J. B. 
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EDITED BY CHRIS O'MALLEY 


TRAVEL 
VIRTUAL VACATION GUIDES 
By PC 


may want to boot up your com- 
puter before you pack. New vaca- 
tion-planning software can give you a 
glimpse at where youre going—and 
tips on how to get there—with multi- 
media flair. 

For American adventurers, there’s 
Everywhere USA, a $50 CD-ROM disc 
from Deep River (800-643-5630). The 
program gives you the scoop on all of 
the major zoos, theme parks, and his- 
toric sites in the country—some 3,000 
places and events. Each comes with 
maps, photos, and short video clips. 
Another $50 CD-ROM called Travel 
Planner, from Expert Software (800- 


р: :: a summer vacation? You 


CONNECTIONS 
A Port 

For Au PERIPHERALS 

ny port in a storm? Not if you're trying to 
nv a printer, modem, or CD-ROM drive 

into your personal computer. You either 
plug the right type of cable into the right type 
of port, or these and other peripherals won't 
work with your PC. 

But a new standard may replace this clumsy 


arrangement: a small, universal port to which 
all peripherals can be connected, using the 


AUDIO 


SERIAL POWER 


759-2562), covers all of North America 
with similar multimedia pizazz. 

A series of classic American travel 
guides is also being converted to CD- 
ROM. Multimedia versions of From- 
mers famous guides to New York, 


Chicago, Los Angeles, and 
other major cities should 
be available by fall. 

And if you're keen on 
visiting one of Amer- 

ica's natural trea- 
sures, try Multicom's $70 
National Parks of 
America on CD-ROM 

(see "Desktop Nature dod 
Trails" in this section). 

Heading to the Old Country 
this summer instead? Then check 
out Destination Europe ($50) from 
Automap (800-440-6277), an add- 
on program that works with the 
companys Automap Road Atlas. 
Can't make up your mind? Try 
World Tour ($199), a set of 
three CD-ROM discs from Medi- 
Alive (408-752-8500). This trio 
covers America, Europe, and 
Asia; they're available sepa- 
rately for $99 each. World Tour 


highlights the cultures and points of 


interest in more than 30 countries. 
—Suzanne Kantra 


same kind of thin, telephone-ike cable. This 
proposed standard, called the P1394 interface, 
is being developed under the auspices of the 
Institute of Electrical and Electronic Engineers 
(IEEE) and is backed by computer companies 
such as Apple, IBM, Digital Equipment, NCR, 
and Texas Instruments. 

Beyond being smaller and simpler, the: 
P1394 port will also be faster, transferring data 
at rates up to 400 megabits per second—far 
faster than today's PC connections. You'll be 
able to connect multiple devices to each P1394 
port too, so future PCs may need only two or 
three ports. The bad news? It may take several 
years for the standard to catch on. 


KEYBOARD 


The proposed 
P1394 interface 
could take the 
place of all these 


ports. 
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RESOURCES 


Bis Or Books: 
LIBRARIES Go DIGITAL 


A 


merica’s great libraries have been 
slow to catch on to the computer 
age. While many magazines and 
journals have gone on-line recently, 
most old books and historical docu- 
ments remain sitting on dusty shelves. 

But that’s finally changing. In the 
largest project to date for digitizing old 
books, Cornell University in Ithaca, 
N.Y., recently announced that it will 
computerize 100,000 volumes created 
over the last century on the develop- 
ment of American infrastructure— 
roads, bridges, buildings, and the like. 
It plans to make these texts available 
on Internet starting later this year. 

Yale University in New Haven, 
Conn., is converting 10,000 19th and 
20th century history books to comput- 
er format for Internet access. And 
Columbia University in New York is 
digitizing the archives from several of 
this century's most famous trials. 

The U.S. Library of Congress, mean- 
while, plans to computerize a variety of 
historical documents, ranging from 
U.S. Constitutional Convention papers 
to Civil War-era political pamphlets; 
these will become accessible through 
computers at libraries and schools. 

Eventually, such efforts could lead 
to an on-line “books-on-demand” ser- 
vice.—Robert Langreth 
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AMY WASSERMAN 


COMPUTERS SZ SOFTWARE == 


New personal 


equipment for 


- phone) is a complete kit that 

: includes the necessary software and 
: a single piece of hardware—thous- 
: ing the camera, microphone, and 

: speaker—that sits atop the comput- ` 
: er monitor. It works with PCs using 


: ing audio off the PC's screen to cre- 
: ate the impression that the caller's 
| : voice is coming from the display. 

| PCs lets you see The software can also pe: г— 


Twincom's CPhone (for computer : 


| Twincom's 
C-Phone has 
: а camera, micro- 


Poe oy 


: Windows 3.1 cabled to Novell 

: Netware or Artisoft Lantastic net- : in one monitor-top unit. 

: works. With special "bridging" hard- 

: ware, C-Phone соп be extended to : boards, a monitor-top camera, and a 
: -networks ir other locations and to : headset containing an earpiece and 
: group videoconterencing systems. : microphone. 

: CPhone costs $1,995 per PC. : Те ProShare Video System works 
: Іп addition to fulemotion color : Strictly over ISDN lines, not computer 
: video at 30 frames per second, the : networks, and the resulting video is 

: CPhone system bounces ће incom- : not as smooth—only 15 frames 


; per second. But, potentially, the sys- 
. tem can reach many more people 
. thana EE ES such . 


COMMUNICATIONS 


COMPUTER 
CONFERENCING 
COMES TO CALL 


BY CHRIS O'MALLEY 


any of us dream of the day 
M we'll routinely be able to 

see the people we converse 
with on the telephone. That day 
could be nearer than you think— 
but you might find yourself talking 
into your PC instead of the phone. 

A relatively new approach to video 
calling known as desktop or personal 
videoconferencing is shaping up as 
the most promising delivery system 
for providing clear, two-way voice 
and ful-motion color pictures. And 
because video calling takes place on 
a PC, you can share information— 
computer companies call this data or 
document conferencing. 

Video phones and group videocon- 
ferencing systems have existed for 
years, but they have inherent draw- 
backs: a video telephone such as 
AT&T's VideoPhone 2500 works on 
ordinary phone lines, for instance, 
but the picture quality is poor. Group 
conferencing systems offer much 
better pictures, but they typically 
cost $20,000 or more and require 
special phone lines. Group systems 
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are also inherently impersonat-— 
: most are housed only in corporate 
: conference rooms. 


ucts for PCs aren't perfect, either. 

: Even the least expensive systems 

: cost $2,000 or more per person for 
: the equipment and software, and 

: they must be connected to either a 

: PC network or ISDN (Integrated 

: Services Digital Network) phone 

: lines. But prices are dropping fast; 

: last year, such systems cost more 

: than $5,000. ISDN service is now 
available in most of the country too. 
; Moreover, personal systems offer 

: convenience, privacy, and the useful 
. combination of video calling and 

: data sharing. 


: personal video products come froma : 
: wellknown chip manufacturer, Intel,  : 
: and a littleknown modem maker, 

: Twincom. In live demonstrations, 

both delivered color video and dear 

: sound in working sessions in which 

: the same documents appeared on 

: PC screens at both ends of the line. 


the person ‚ form a few tricks, such as 
you're calling... · shrinking the video window 
: fo postage-stamp size or 
: enlarging it to fullscreen. 


: Telephone functions like 
: caller ID and call waiting are 


: supported too. 
: |ntel's new ProShare 

: takes a two-tier approach. ЕЕ: ) i | 

: Its ProShare Conferencing "H—— 28 

_ Software for Windows lets Intel's ProShare uses an on-screen "— 
: you interactively share so two people can work on the same data. 
[тзн through ап оп- : 
: screen notebook over a network or : as CPhone. Toward that end, Intel is 
: by using a high-speed modem : working with phone companies to 
: (9,600 bits per second or faster). : токе it easier to get ISDN service. 
: There's no video, but the software : — Intel is also leading a group of 


: costs only $99 per person. The 
: ProShare Video System, which costs 
: $2,500 per PC, adds videoconter- 


Personal videoconferencing prod- — : encing functions with plugin circuit 


Two of the most intriguing new 


: companies trying to establish rules 
: for how personal videoconferencing 
: Systems should work together. 

: Compaq, Lotus, Novell, and 


- TM — 
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E түгү aperi tires 
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WordPerfect are among the more 
than a dozen companies helping 
to create the new standard, 
which is expected to 
be completed 
by midyear. 


ILLUSTRATION BY ROB SCHUSTER 


You can learn how the 
heart works with the 
Mayo Clinic Heart Book 
(top), and then gauge 
your own heart’s 
performance with the 
DynaPulse pulse-rate 
and blood-pressure 
monitoring kit (right). 


MEDICINE 


THE DIGITAL DOCTOR 
MAKES HousE CALLS 


eeling sick? Here’s free advice: 
Take two aspirin and check the 
computer in the morning. There 
are nearly as many health products 
for your PC as there are magazines in 
your doctor’s waiting room. 
PharmAssist, from Software Mar- 
keting Corp. (602-893-3377), is a $70 
program that gives you the facts on 
hundreds of prescription and nonpre- 
scription drugs, providing information 
on recommended dosages, side effects, 
and first aid. HealthSoft (800-795- 
4325) publishes a similar program, as 


well as the Medical Dictionary and ` 


Family Health Guide ($59). Creative 
Multimedia (503-241-4351) offers The 
Family Doctor on CD-ROM ($80). 
Even the Mayo Clinic has gone digital, 


CHIPS 


Імте 5 DX4 
Soups Up THe 486 


ntel’s Pentium chip may steal all the head- 


lines, but the company’s 486 microprocessors 


aren't exactly fading away. In fact, a new 
486 chip dubbed the DX4 could turn a few 
Pentium-minded heads. 

The new DX4—ntel dropped “486” from 
the name because other companies now use it 
as well—3Às basically the successor to Intel's 


486DX2 chip, which runs at speeds of 40, 50, 


—-—— 
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with its Family Health Book ($70) and 
Heart Book ($60) on CD-ROM, from 
Interactive Ventures (612-686-0779). 

You can keep tabs on your family's 
medical history and assess hereditary 
risk factors with HealthDesk ($100), 
from the company of the same name 
(800-578-5767). Confounded by all the 
paperwork? You can track your medi- 
cal insurance claim forms and pay- 
ments with either ClaimPlus from Te 
Corp. (800-725-2645) or MedSure from 
Time Solutions (800-552-3302). Each 
is $70. DynaPulse, a $190 kit from 
Pulse Metric (800-927-8573), lets you 
get more directly involved in testing 
your blood pressure and pulse rate. 

For the politically minded, there's 
SimHealth, a $30 program sold by the 
nonprofit Markle Foundation (800- 
824-2643). SimHealth lets you simu- 
late the implementation of various 
health care plans to see how each de- 
cision might affect a community. 
—Marcelle M. Soviero 


and 66 megahertz (MHz). The first three DX4 
chips run at 75, 83, and 100 MHz. All three 
use only 3.3 volts of electricity (compared to 5 
volts for many older chips), so Intel expects 
them to be featured in many portable PCs as 
well as desktops. 


The first computers using the DX4 chips will 
become available this month. Desktop models 


should cost about $2,000, causing 486DX2 
systems to drop to $1,500 or less. Most DX4 


machines will have sockets for Pentium upgrade 


chips, but there are no plans yet for a DX4 


upgrade chip that would enable owners of 486 


systems to step up to the DX4. Intel says it will 
still make 486SX and DX chips. 


Run Your Own 
Electronic 
Superhighway 
For Just $259 


Have you used CompuServe, 
Prodigy, or the Internet? Imagine 


running your own electronic Bulletin | 


Board Service (BBS), accessible to 


your clients and associates via 
modems, LANs, and X.25 networks. | 


The Major BBS” is a full-featured 


Б 


multi-user software package for | 


DOS or Windows. With it, you can 


offer electronic mail, file upload/ | 


download, private message forums, 
and teleconferencing to up to 256 
simultaneous users, all from a 


single PC. 


Fax-mail, Internet connectivity, 
graphics, multi-user databases and 


much more are available as plug-in 


options. 


For a free information kit, call us 
at 1-800-328-1128, or 
fax 305-583-7846. 


IV did M ГГ Me 

"AX 1 a LJ | 
4101 SW 47th гуа #101 
Ft. Lauderdale, FL 33314 


AM | 
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[Мо compromise in а GMC Truck. ^ mindedly - the strengths of trucks. 
Industrial strength or the handy | What have we done for you lately? 
take home size, you'll get full The 1994 GMC Sierra. It has some- 
measure, full strength. Call it thing you didn't expect from a 
breeding or lineage or good family truck — manners. Ride character. 
values, the simple truth is we have What the English call “good form’ 


SIERRA to our credit nearly a century of | You may be skeptical of a full-size 


THESTRENGTHOF EXPERIENCE delivering — exclusively, single- pickup truck that promises luxury 


and handling. We understand. 


But check your doubts at the 
dealership door. A vibration- 
eating balance shaft and glass- 
filled polymer rocker covers quiet 
your fears. Independent front 
suspension, a shock-mounted 


cab, and throne-like seating do 


ж 


the rest. And finally, the coups de 


grace — Sierra's available V8 power 


and commanding view of the 
road make it decidely uncar-like. 
[When you look into your next 


truck, or maybe your first truck, 


don't compromise. Get the strength 


only GMC Truck can deliver. And 


get the road manners that, until 
now, have eluded you. To learn 
more about the GMC Sierra call 
1-800-GMC-TRUCK. 
OFFICIAL SPONSOR FS 
WorldCupUSA ENS 


GM. GMC, GMC Truck, Sierra and the GMC Truck logo 
are registered trademarks of General Motors Corporation. 


©1993 GM Corp. АШ xi am ria ry au sae 
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COMPUTERS тмини 


iter A. 


| FeAl n 


National Parks of 
America on CD- 
ROM (above) pro- 
vides a multimedia 
preview of every 
national park, 
while the Second 
Nature series 
(right) and Sierra 
Club Collection 


(top right) present 

der sates 
you can use as 
permanent or ro- 
tating back- 
grounds for your 
PC screen. 


SECURITY 
PENNING Your PASSWORD 


ost security products for PCs rely on typed passwords to bar 
M prying eyes from your computer files. But through simple guess- 

ing or more devious means, passwords can often be discov- 
ered and bypassed. Short of fingerprint scanning, the best 
counter to this threat may be a computer that recognizes 
your signature. 

The technology to do this, called dynamic signature 
verification, has been under development for sever- 
al years [Electronics Newsfront, Oct. 92]. And 
that research is now yielding real-world solu- 
tions. Communication Intelligence Corp. (CIC) 


of Redwood Shores, Calif., a pioneer in this A “biometric” pen like 
field, uses the technology in its Handwriter this one could help PCs 
graphics tablets for Macintosh and Windows recognize signatures. 


DR ЕЕ а 
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DESKTOP NATURE TRAILS 


doors, thanks to several new pro- 

grams for PCs that show off the 
beauty of nature while serving a vari- 
ety of useful purposes—including the 
preservation of our natural heritage. 

Second Nature Software (800-782- 
7000) publishes a series of 30 artistic 
and photographic collections. Each| 
disk sells for $15, and the company is 
donating its profits to the Audubon So- | 
ciety and Nature Conservancy. Simi- 
larly, Microsoft (800-426-9400) is con- 
tributing a portion of the proceeds 
from its Scenes: Sierra Club Collection 
($30) to that conservation group. All of 
these images can be used as screen 
savers or ^wallpaper" (background im- 
ages) for Windows PCs. 

National Parks of America ($70), 
from Multicom (206-622-5530), takes 
the theme another step. In addition to 
stunning pictures by well-known na- 
ture photographer David Muench, this 
CD-ROM package for Macs or Win- 
dows PCs features maps, video clips,| 
and other information on all 230 of 
America's national parks. 


T: Great Outdoors is coming in- 


PCs. A San Mateo, Calif., firm 
^ called Riley Design Associates recent- 
ly exhibited a prototype "biometric" pen, 

SS with motion sensors that function on any writ- 

| ing surface. Several PC- keyboard makers may 
“== soon incorporate small digitizing tablets into their panels 
for signature verification too. 

Unlike earlier signature-recognizing systems, which simply com- 
pared your scrawl to a stored image of your signature, dynamic verifico- 
tion schemes also measure the speed with which you sign your name and 
other patterns that identify it as uniquely yours——how you cross your “ts 
and dot your "i"s, for example, or when you lift the pen from the writing 
surface. All such characteristics are then matched against your recorded sig- 
nature profile, 

Eventually, dynamic signature verification is likely to be used in many routine 
instances in which you sign your name. Credit cards and so-called “smart” 
cards—tor banking, health care, and other services —could each contain a 
chip embedded with information about your signature. — S. K. PE 


NRI knows: The best way to learn 
to service today's com 
actually build a state- 
computer from 
the keyboard 


p. 


NRI training is the best way to 

prepare for a profitable new 

career, even a high-paying 

business of your own, as a 

computer service technician. 
Before long, you'll be assembling 

and using your 486sx IBM-compatible 

computer system with all these 

state-of-the-art features ... 

• Space-saving mini-tower design 

• 80486sx Intel CPU 

* Super VGA color monitor 

* 200 meg hard drive | 

e 3'/2" floppy drive 

• CD-ROM drive 

* 8-bit sound card 

* MS-DOS 6.2 

* OBasic 

* Microsoft Works ! 

• Ultra-X diagnostic package 


TRAIN WITH THE 
LEADER - NRI 


A pioneer in at-home training for 80 years, 
NRI was the first school of its kind to offer 
a hands-on course in computer repair ... 
and the only school today that makes 
theory come alive with real-world exper- 
iments. Those same benefits that set us 
apart from other schools help our grad- 
uates earn respect and financial security. 
Regardless of your background in 
electronics, NRI's step-by-step approach 
can help you break into the field that's ex- 
pected to produce over 220,000 jobs by the 
year 2005. It's true: The Department of 
Labor forecasts a full 3896 increase in jobs 
for computer service technicians, which 
means there's big opportunity for the per- 


NEW! 
* MULTIMEDIA 
PERIPHERALS! 


D 


You perform hands-on experiments 
with your versatile NRI Discovery Lab and 
professional digital multimeter, then build 
and test the powerful 486sx/25 MHz 
computer system that is yours to keep. 

You install the floppy drive and 200 
meg hard disk drive for quick, trouble-free 
storage and retrieval. And you interface the 
assortment of popular multimedia 
peripherals included in your course: the 
Super VGA color monitor, CD-ROM drive, 
and 8-bit sound card. 

Best of all, you learn to identify and 
service computer problems with Ultra-X's 
extraordinary R.A.C.E.R. plug-in 
card and QuickTech 
diagnostic software. 
You even explore 
operation, program- 
ming, and applications 
software as you work A 
with MS-DOS 6.2, PISA. м» 
QBasic, and Microsoft v y 
Works. V1 


STUDYAT 
YOUR OWN PACE 

As an NRI student, you enjoy the freedom 
of studying at home, at your own pace. 


E; 
Раа 


uters is to «f 
of-the-art 


Your training begins with newly 
expanded lessons covering everything 
from batch file applications to recovering 
lost data to printer servicing and more — 
all in easy-to-understand detail. 

And throughout your course, you 
put your new knowledge to work with 
hands-on projects that are reviewed by 
your own personal instructor. 

Only NRI gives you such an effective 
combination of theory and practical 
experience. You won't find a better 
training value anywhere! 


Send today for our FREE, full-color catalog 
that describes every aspect of NRI's 
innovative computer training, as well as 
hands-on training in other growing, 
high-tech fields. 

It the coupon is missing, write to: 
NRI Schools, McGraw-Hill Continuing 


Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


IBM is a registered trademark of International Business Machines 
Corp. R.A.C.E.R. and QuickTech are registered trademarks of 
Ultra-X, Inc. Intel Inside logo is a trademark of the Intel Corp. 


son with the right training — NRI training! McGraw-Hill Continuing Education Center 
5 8 | Fr. Vv d Schools 4401 Connecticut Avenue, NW, Washington, DC 20008 


LEARN BY DOING | | س‎ 


NRI's highly acclaimed 
learn-by-doing approach gives | j= 
you a complete understanding f 
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2 Computer Programming 


Programming in C++ with Windows 
Ы) Desktop Publishing & Design 

Word Processing Home Business 
L] Bookkeeping & Accounting 
О Home Inspection 


f Check one FREE catalog only 


| LJ MICROCOMPUTER SERVICING 
— Ff а L) TV/Video/Audio Servicing 
| жиш L] Telecommunications 
LJ Industrial Electronics & Robotics 


зача | P A L) Security Electronics L] Building Construction 
of the intricate electronics i C) Electronic Music Technology C Small reine Repair 
behind the 80486sx Intel CPU & О Basic Electronics О Automotive Servicing 
included in your course. 


Unlike other schools, NRI 3 
familiarizes you with the ee 
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t was supposed to be a non-event; one of 
those minor chores before things get exciting. 
On August 21, 1993, ten years after it had 
' jelled into a real program, 11 months after its 


ES loss of үр 


ubble Space Telescope. 


launch from Cape Canaveral atop a Titan Ш 
| booster, after a voyage саша: the driner so- 
lar system to a point 200 million miles from 
Earth, and three days before the spacecraft was 
КАШАР: : = = to slip into orbit erential the red planet, Mrs Observ- 
 er's computer dutifully executed its orders to pressur- 

ize fuel tanks. E | d 


"The craft shut down the transmitter that linked it 


BRIAN SULLIVAN 
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to its human controllers at the Jet Propulsion Laboratory 
in Pasadena, Calif. For the next 14 minutes, it would be 
alone in space. That was OK. It had been alone before, usu- 
ally by accident, in the last 11 months. The folks at JPL 
would be there when the tanks had pressure and the ship 
turned itself on again. 

Circuits closed, sending an electric pulse to pyrotechnic 
squibs that would blow open valves to pressurize the bipro- 
pellant tanks with helium. 

And then... 

Program manager Glenn Cunningham was in his office. 


It was a Saturday afternoon, and JPL was quiet. “We 
should be hearing something,” he said to the speaker- 
phone. “I wonder what's going on?” The second hand on his 
watch moved past the ‘12.’ 

"I'm not getting anything,” said Mike Malin, from his pri- 
vately owned, remote science center 120 miles south in La 
Jolla. "The net's awfully quiet." 

Malin had been feeling good. He'd fought, and won, a 
decade-long struggle to get a camera on board Mars Ob- 
server, over the initial objections of the Observer science 
working team. "They didn't want a camera," Malin recalls. 


BY MARIETTE DICHRISTINA 


ast the open pay- 
load bay of 
the space 
shuttle En- 
deavour, 
traveling at 
17,000 mph, 
the Earth 
whizzed by 360 
miles below. Astro- 
naut Story Musgrave, 
who is also a board-certified 
surgeon, was performing 
“eye surgery” on the prob- 
lem-plagued Hubble Space Tele- 
scope. In a heart-stopping mo- 
ment, as Musgrave's thickly 
gloved hand reached for the pro- 
tective cover on the replacement 
camera's vulnerable light-pickoff 
mirror, his live image dissolved in- 
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to hash and then vanished from 
monitors at Houston control. 
Tense moments passed, until a 
gravelly "Great job, Story!" from 
Musgrave's spacewalking part- 
ner, Jeff Hoffman, came over the 
sound system to tell Earth-bound 
observers that the mirror was OK. 

Though things haven't always 
looked good for the $1.6 billion 
Hubble, today it “sees” as well as 
the laws of physics allow. 

"It's fixed beyond our wildest 
expectations," says a jubilant Ed- 
ward Weiler, Hubble program sci- 
entist at NASA. During the $630- 
million 11-day mission, two pairs 
of astronauts corrected the vision 
of the orbiting Hubble, which had 
been disappointingly myopic 
since its 1990 launch because of 
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a flawed 2.4-meter primary mir- 
ror. They installed a device that 
sharpens the sight of three tele- 
scope instruments, and an up- 
graded camera called the Wide 
Field and Planetary Camera, with 
its own corrective optics. 

With these upgrades, the Hub- 
ble could now spot the light of a 
firefly from 8,500 miles away. 
And if another firefly flickered just 
ten feet from the first, the tele- 
scope could sort them out. 

"The telescope now performs 
as well as, or in some cases bet- 
ter than, originally intended," says 
James Crocker, an engineer with 
the Space Telescope Science In- 
stitute in Baltimore who proposed 
Hubble's “eyeglasses,” the device 
called COSTAR (for Corrective 


Optics Space Telescope Axial 
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Replacement). The new camera, 
as one example, adds 1990s 
technology to the Hubble, de- 
signed in the 19705; it includes 
improved sensors and filters that 
permit imaging stellar objects 
from the far-ultraviolet end of the 
light spectrum. During the mis- 
sion, astronauts replaced other 
critical equipment items in a 
record five space walks. The in- 
stallations include: new solar pan- 
els that don't jitter excessively, as 
the old ones did when the space- 
craft passed between light and 
dark and the accompanying tem- 
perature extremes; new gyro- 
scopes and magnetometers for 
pointing accuracy; and additional 
computer memory. 


“The twin Viking landers and orbiters, starting in 1976, 
had already taken all the pictures we ever needed of Mars. 
I of course felt that was absurd.” Malin’s camera was a re- 
markable one that would send back the clearest and most 
detailed images yet of the Martian surface. Only a few days 
earlier, he'd turned on the advanced instrument he and his 
small team had designed, capable of capturing objects mea- 
suring only a yard across, from an orbital height of 235 
miles. From 3.6 million miles out, 1t had returned a single, 
sharp, black-and-white picture of a half-illuminated Mars. 
Now, Malin was sharing Cunningham's uneasiness. 


While the telescope had made 
some important scientific findings 
before the mission [Fixing Hub- 
ble," Dec. '93], only now can it 
fully accomplish its goals. Among 
these are helping to determine 
the age, scale, and evolution of 
the universe. "These are some of 
the Holy Grails of astronomy," 
says Crocker. Hubble will also 
search for black holes, still-theo- 
retical superdense objects whose 
enormous gravitational field pre- 
vents radiation from escaping. 
Closer to home, the telescope 
will have a ringside seat for a 
cosmic spectacular in July, when 
fragments of a shattered comet 
will smack into Jupiter. 

Before the repairs, the primary 
mirror's flaw meant the telescope 


could focus only 12 percent of a 
star's light within a circle one- 
tenth of an arc-second across. 
That has now been improved to 
up to 85 percent. "To do any bet- 
ter than that, you'd have to vio- 
late the laws of physics," says 
Crocker. Pictures demonstrating 
the powers of Hubble's new op- 
tics garnered loud applause 
when they were released on Jan. 
13 at an American Astronomical 
Society meeting, as well as 
hosannas from NASA-watchers. 
The high-flying rescue mission 
was likened by some to a do-or- 
die effort for troubled NASA, 
which lost the Mars Observer 
spacecraft last August—and al- 
most lost funding for its proposed 
space station as well. "The repair 


“Give it a second," Cunningham said. But an unspoken 
thought was taking shape. When the net goes this quiet, 
something’s wrong. “Lemme get back to you, Mike. I’m go- 


ing to make some calls.” 


The bad news came quickly. Instead of the whining chat- 
ter of telemetry data flowing from Mars Observer, the Deep 
Space Network’s huge antennas were picking up only si- 
lence. Minutes later, on Cunningham’s authority, the Mars 
Observer team declared a “spacecraft emergency.” 

“We all thought it was a simple communications prob- 
lem,” Cunningham said later. “The emergency declaration 


is a benchmark in 
the minds of 
Congress,” says 
Sen. Barbara 
Mikulski, who chairs 
the Senate subcom- 
mittee that allocates 
NASA's funding. 
“Had they [NASA] 
not been able to 
achieve that, 
Congress would not 
have believed them 
capable of the com- 
plicated work of 
building the space 
station.” 

Nervous anticipa- 
tion about what 
could go wrong with 
the repair mission turned out to 
be far worse than the reality. The 
space walks did confront astro- 
nauts with challenges from some 
supposedly simple tasks; closing 
a pair of recalcitrant doors, for in- 
stance, proved a reminder of 
how tricky work in orbit can be. 
An old solar array that had bent 
from repeated flexing also had to 
be cast overboard. And the crys- 
tal-clear live images from the 
shuttle, which disappear over 
Earth's vast oceans, chose an- 
other inopportune time to vanish. 
The view of astronaut Kathryn 
Thornton, carefully moving the 
refrigerator-size COSTAR into its 
hold while riding the Endeavours 
slowly bobbing shuttle robot arm, 
suddenly winked out. “Those 


were my worst moments,” says 
Weiler of the picture losses. But 
the operation quickly became 
seemingly routine, as astronauts 
performed job after job with the 
stately balletic movements re- 
quired for working in zero-g. 

To get an approximation of an 
astronaut's-eye view of the mis- 
sion, determined space watchers 
could visit a life-size mockup of 
the Hubble mounted in the shut- 
tle at NASA's Goddard Space 
Flight Center in Greenbelt, Md. 
Through the cabin's windows, 
the "shuttle's" pale payload bay 
stretches 60 feet ahead like the 
white whale Moby Dick. At the far 
end rises the polished column, 
standing four stories tall, that is 
the Hubble. In real life as well as 
on TV screens, the telescope 
suggests nothing so much as a 
monster roll of aluminum foil—at 
least to the addled brains of a re- 
porter who's been keeping the 
same Dracula-like hours as the 
orbiting astronauts working the 
graveyard shift. 

While the replica is function- 
less—other than for inspiration— 
it rests near Hubble's Earthly 
nerve center, only a few buildings 
away. As the astronauts in space 
installed each new component, a 
battery of Goddard technicians at 
this command center coordinated 
and performed electrical shake- 
downs for the new parts to con- 
firm their “aliveness.” An estimat- 
ed total of 1,200 people working 
in shifts supported the mission 
from the ground. 

The first sign of optical suc- 
cess came afterward, on Dec. 
18, recalls Weiler, when a test 
picture of a single star appeared 
on their computer screens. "That 
was an awesome experience for 
all of us." 

Mission planners apparently 
continued to work even in their 
sleep. Near the end of the astro- 
nauts' toil, Weiler says, he 
dreamed that the mission had yet 
to begin. “I thought the whole 
thing had been a dream," he 
says. "But as we know, it's a 
dream come true." 
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brought the 70-meter dish in Australia on-line. That’s the 
biggest and most powerful. We figured we'd find a com- 
mand that hadn't been executed." 

The control center team began sending new commands 
toward Mars, hoping something would catch and turn the 
transmitter on. “We had a lot of young kids on their first 
project," said flight operations manager Mac Grant, a JPL 
veteran. "They were doing their best and nothing was hap- 
pening. You could see the hurt in their faces." 

Cunningham set up teams almost immediately, to ex- 
plore every option for getting Mars Observer back. “We 
weren't trying to lay blame," he said, “we were just trying 
to get that transmitter back on." 

By late that night, with friends bringing in leftover Chi- 
nese from the dinner Cunningham had missed, an awful 
truth was sinking in. But it would take weeks to accept the 
inevitable. 

Mars Observer was missing...for good. 

More than four months later, Dr. Timothy Coffey, direc- 
tor of research at the Naval Research Laboratory in Wash- 
ington, D.C., and chairman of the Mission Failure Investi- 
gation Board, looked over the podium at assembled 
reporters and delivered a damning report. Top National 
Aeronautics and Space Administration officials, along with 
their counterparts at JPL, knew from previews what was 
coming. 

some facts were indisputable. Mars Observer was gone. 
Whatever happened took place in that 14 minutes when 
the transmitter was deliberately turned off. It was catas- 
trophic. And the program's checkered history, as it ebbed 
and flowed on the tides of political 
whim, policy shifts, and on-and-off 
budget decisions, left too many oppor- 
tunities for mistakes. 

"The most probable cause of the loss 
of downlink," the Coffey Report said, 
“was a massive failure of the pressur- 
ization side of the propulsion system." 


The first and only pho- 
to of Mars by Mike 
Malin’s high-resolu- 
tion camera was made 
on July 26, 1993, 
when the Mars Ob- 
server spacecraft was 
3.6 million miles from 


"т the planet. 
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In plainer English, there was an explosion on board, 
maybe big, maybe small. The board offered three other pos- 
sible scenarios. Two of those also involved an explosion; the 
third was an electronics failure that would have kept Mars 
Observer from turning itself back on. JPL’s own internal 
investigation found two more electronics failures to add to 
the list of possibilities. 

Whether Mars Observer was destroyed, crippled, or just 
eternally incommunicado, more than 12 years of gut- 
wrenching work by hundreds of dedicated people had dis- 
appeared into deep space, almost without a clue. There was 
no backup. For the first time in U.S. space history, the na- 
tion had sent a solo ship to explore Mars, unlike the dual 
ships of the Mariner and Viking missions. Now it was gone. 

How did this happen? 

The answers are both political and technical. 


en Mars Observer was proposed in 1981, it was 

W as the first of a series of moderate-cost plane- 

Ш tary explorers, built up from standard assembly- 

line spacecraft. It evolved instead into a hybrid spacecraft 

extensively modified for interplanetary travel and orbit 

around Mars. The evolution was neither smooth nor cheap, 
with troubles from the start. 

The idea that it is even possible to use a simple bus, or 
basic spacecraft, for both Earth-orbit and interplanetary 
missions, may be a stretch. Conditions are so different once 
Earth is left behind—long cruise times with instruments 
lying dormant, temperatures at interplanetary extremes, 
threats of puncture by micrometeorites, and then the ulti- 
mate task of getting a sleepy craft to come alive, get to 
work, and perform complex functions—that needed modifi- 
cations would transform the basic bus into an entirely dif- 
ferent ship. 

"This is the real reason Mars Observer failed," one scien- 
tist said. "If NASA follows that pattern in the future, we 
may be in for a long line of hit-or-miss missions." 

One of the leading contenders in the competition to build 
Mars Observer was Hughes Aircraft Co., which had experi- 
ence and expertise in planetary missions. The spacecraft it 
proposed included a built-in upper-stage rocket. Some JPL 
engineers favored the Hughes proposal, but it was a politi- 
cal nonstarter. The Reagan administration was pushing for 
the commercialization of space flight. It wanted to plant 
seed money with some aerospace companies, and 

promised Orbital Sciences Corporation that its small 
transfer orbit stage, a separate rocket, would be part 
of Mars Observer. Under both political and budget 

pressure from the administration, NASA rejected 

Hughes and selected RCA Astro-Electronics (later 

merged with General Electric and still later 

bought by Martin Marietta). 

The spacecraft bus was based on the Pen- 
tagon’s Defense Meteorological Satellite Pro- 
gram. Thus, a ship intended to be loaded with 
weather instruments and sent into Earth orbit 
would be loaded with very different instruments 
and sent on a long, cold, dark journey to Mars. It 

would get its final kick away from Earth from an 
Orbital Sciences transfer stage. 

It didnt help that Hughes' price was significantly 
higher than RCA’s. “When we saw their bid, we knew 
they couldn't do it," a retired Hughes executive says. 
Hughes protested the decision, and after a year's delay in 
the program, was told to go away. RCA got the job for $63.9 
million. 

By 1992, the fixed-price contract had grown to $203.7 
million. Much of the cost growth was triggered by expen- 
sive changes initiated by NASA and JPL: shifting from a 
space shuttle launch to a Titan III after the Challenger dis- 


aster, which involved a two-year slip 
from 1990 to 1992; changes in the sci- 
ence payload: spare parts added to the 
contract; and modifications to the 
spacecraft to enable it to survive deep 
space conditions. 

Along the way, some members of 
Congress became increasingly reluc- 
tant to spend money on space and sci- 
ence projects. Each year, JPL had to 
fight for an adequate Mars Observer 
budget. It seldom got one. Funding 
ranged from a low of $3.3 million in 
1986 to $48. million in 1989, and kept 
JPL from making changes it thought 
necessary. Glenn Cunningham calls 
this “the lean years” that forced 
painful decisions. — 

One of those was to save $375,000 
—about what an all-star infielder 
makes for playing a couple of double- 
headers—by not testing the radio 
transmitter tubes for shock. Instead, 
JPL would simply protect the delicate 
tubes by turning off the transmitter 
for the potentially bumpy 14 minutes 
while Observer’s propellant tanks 
were pressurized. 

“We didn’t feel bad, because there 
are times in the mission when you CHECK VALVES. — — 
don't have telemetry visibility any- 
way, Cunningham said. *It didn't 
seem particularly risky." 


REGULATOR ~ 


PYRO VALVES __ 


Observer's history soundly, but 

couldn't pinpoint a specific action 
or inaction that caused the craft to 
disappear. "The majority of...changes 
were driven by events...external to 
the project, and included funding re- 
ductions, launch vehicle uncertainty, 
redirection in the number and com- 
plexity of science experiments, and 
elimination of follow-missions." 

The changes raised the cost of the 
program to an eventual $959 million 
(including the Titan III launch) with- 
out improving it. In the end, Mars Ob- 


T? Coffey Report criticized Mars 


server loss was an 
explosion due to leaky 
check valves, which 
allowed fuel MMH 
(monomethyl hy- 


server took 12 years from concept to  drazine) and oxidizer 
the launch of a single unmanned ship, (nitrogen tetroxide) to 
four years more than an earlier gener- mix when pyro valves 
ation of NASA pioneers took to con- were blown during 
ceive, develop, and run all Apollo mis- pressurization. 


sions through Neil Armstrong’s “one 
small step." 

Some of those involved in the travails of Mars Observer 
wanted JPL to cite this checkered history during the inves- 
tigation, particularly the change in spacecraft supplier. 
JPL Director Dr. Edward Stone refused to make excuses. 

^We signed up for the change," Stone said. "We can't com- 
plain about it now." 

The changes, however, were insidious. The Coffey Report 
said they led people to forget that Mars Observer was sup- 
posed to be simple, only “a slightly modified...version of a 
well-proven, reliable, high-heritage-design spacecraft that 
would undertake a different mission." 

“I was really surprised at the way JPL allowed this thing 
to get out of control,” says John Pike of the Federation of 
American Scientists. 


Probable cause of Ob- 


By the time it launched in late 1992, the spacecraft was 
so modified that much of its heritage was lost. Systems 
that should have been requalified for interplanetary flight 
weren't. And some decisions were based on budget rather 
than technology, 

One of those decisions may have led to the non-event of 
August 21, 1993, may have contributed to the loss of Mars 
Observer. 

The Coffey Board and JPL's board, headed by Dr. К. 
Rhoads Stephenson, agreed that pressurizing the propel- 
lant tanks triggered something. It was probably a hyper- 
golic explosion. 

Hypergolics are chemicals that ignite, or explode, when 
mixed. They’re widely used as rocket propellants because 
they don’t need an external igniter, or spark. Just flow 
them, in precisely controlled quantities, into a combustion 
chamber under pressure and let the exploding gases thrust 
outward through an engine bell. It’s a system that has 
worked in rockets for more than 30 years. 

But if the liquids—monomethy] hydrazine fuel and nitro- 
gen tetroxide oxidizer in separate tanks aboard Mars Ob- 
server—got together other than in the combustion cham- 
ber, it was a recipe for disaster. 

That’s probably what happened. Nitrogen tetroxide is no- 
torious for seeping around the best of valves. During the 11 
months between launch and tank pressurization, investi- 

[Continued on page 94] 
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Call 1-800-950-2438 for a brochure. 
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Introducing the new Impala SS. 

Maybe it's the impolite rumble of the specially tuned 260-HP LT1 
engine. Or the totally indiscreet 17-inch BFGoodrich* Comp T/As® оп 
custom-designed 5-spoke aluminum wheels. Or the conspicuous lack 
of chrome. Or the fact that you have just three color choices: black, 
black or black. 


Whatever it is about the new Impala SS, before you even think about 


buying one, we feel we owe you a few friendly words of advice: this is 
not a car for those who prefer to arrive unnoticed. 


Are you sure you can live with that? 


=~ Chevy Impala SS 
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The newest 
personal digital 
А assistants 
let you send 
messages 


and even 


make voice 


Z calls through = 
Е З à Motorola’s Envoy 
А ow thin air. im ‚ _ Ж . 205. * South's Simon (left) 
— | / EDU or. d = ШАМ ` ure very different 
= ~. i / | ЖШ RENE cud devices, but they share 
س‎ | F A O a common purpose: 


ay this much for 
those controversial 
little devices known 
as “personal digi- 
tal assistants,” or 
TE PDAs: They keep to 
themselves mostly. Without even 
bikê Communication features built 
into them, Apple's Newton Mes- 
sagePad, Tandy's Zoomer Z-PDA, and 
their clones won't let you talk to the: 
` Outside world unless you fit them with 
optional equipment. But Simon and En- 
voy have something to say. : 
- BellSouth's Simon and Motorola's Envoy; 
are two of the latest—and most distinc-š 
tive—variations on the digital companion? 
concept. Both are remarkably different from£ 
earlier PDAs, and from each other. Simon is ba- 


sically a cellular phone with an integrated computer, while 
Envoy is a miniature computer with a wireless modem 
tucked inside. But each stresses a brand of communication 
wizardry, such as sending electronic mail and faxes without 
phone lines, that probably makes “personal communicator” a 
better tag than PDA. 

By whatever name, Simon and Envoy are clearly 
harbingers of a significant shift in PDA thinking. Envoy is 
the first device to use the communications-oriented software 
of General Magic, the Apple spin-off backed by Motorola, 
sony, Philips, and Panasonic (Matsushita). The latter three 
say they plan to introduce communicators similar to Envoy 
this year. In addition to using the same software, all three 
are bound by General Magic’s edict that all devices based on 
its technology have built-in communication functions. 
AT&T's EO division, makers of the clipboard-size Personal 
Communicator 440, is working on smaller and less costly de- 
vices that have cellular phones built in, as Simon does. 

Meanwhile, some major computer makers have ideas of 
their own. Compaq will soon debut a handheld communica- 
tor based on a new Intel microprocessor and Microsoft's bud- 
ding At Work technology. At Work aims to make it easier for 
different types of office devices (a desktop PC and a PDA, for 
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example) to talk to each other, using a specialized form of Mi- 
crosofts Windows software. Toshiba and others are develop- 
ing At Work devices as well. 

Apple isn't standing pat with Newton, either. It plans to 
begin selling a clipboard-size Newton model by summer, and 
possibly a new version of the original paperback-size Mes- 
sagePad later this year. Both are expected to have wireless 
data/fax modems inside. (Shunning the PDA label it initiat- 
ed, Apple increasingly refers to the MessagePad as a "com- 
munications assistant," despite its lack of a built-in modem 
or phone.) BellSouth and Motorola have licensed the Newton 
technology too, as have telecommunication companies such 
as Ameritech and US West. 

Tandy and Casio, the developers of the Zoomer PDAs, 
have been less vocal about their future models. But both say 
communication features will be a top priority. 

Why so much emphasis on communications? Partly, it’s a 
matter of technical feasibility. Because PDAs are portable 
devices by definition, they are much better served by wire- 
less voice and data equipment than by something you have 
to plug into a phone jack. But such equipment, particularly 
wireless modems, is only now becoming small enough—and 
reliable enough—to squeeze inside PDAs. 


played an even bigger role in push- 
ing PDAs to become personal com- 
municators, however. Whether it’s digi- 
tal or not, any device meant to help 
organize your life in the late 20th cen- 
tury necessarily involves communica- 
tion. Try keeping an appointment cal- 
endar without phoning, faxing, paging, 
e-mailing, or otherwise communicating 
with the people on your daily docket, 
and you've got a pretty good idea how 
frustrating it can be to use a self-cen- 
tered PDA. 
There's ample evidence that we like 
our communications devices portable 
and wireless too. Millions of Americans 


T: human factor has probably 
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Most on-line information services have a well-earned reputation for being ugly and stub- — 


born—you do things their way with typed commands, or you don't get the information. 


Graphical interfaces are gradually making cyberspace a prettier place, and soon "agents" | 


and "intelligent assistants" will make it a smarter one too. 
In the new parlance of on-line services, agents and intelligent assistants are basically the 


same thing: bits of data (sometimes called “objects” or “smart messages") that contain some 
combination of information and instruction. As such, they are not limited to simply making a 


request or transporting data, the way commands on existing on-line systems are. Agents can 
interact with other agents at a remote computer. In the process, agents can make "decisions" 
about where to go or what to do next, based on your orders or preferences. 

For example, you might tell an agent to go to an on-line travel agency and purchase airline 
tickets to New York within a specified time and price range, while following your previously 
spelled-out preferences about the airline and seating. If the agent can arrange such a deal, it 
might continue onward in this electronic marketplace and make hotel reservations and buy 
tickets for a Broadway show. If it can't find an acceptable deal on the airfare, the agent would 
skip the hotel and theater plans and instead notify you that it couldn't get the plane tickets. 


Agents can also help guide you through the on-line world—hence, the intelligent assistant ' 
label. An agent at an on-line shopping service, for example, might direct you, based on prior _ 


sessions, toward gifts that are in your price range or shoes that are available in your size. - 


At the heart of this nascent revolution in on-line services is General Magic's Telescript | 
technology. Telescript is basically a set of rules and software tools to help service providers | 
design on-line systems that are both friendlier and smarter than current information Ser | 


vices. AT&T's new PersonaLink service, scheduled to begin operating this summer, is the 


first to use Telescript. This service will feature electronic mail and a number of different on 


line merchants, including an electronic retailer called eShop. 

All PDAs using General Magic's software will support Telescript, as will future Newton 
and AT&T EO devices, though the interfaces to Telescript-based services could look very 
different on each of these PDAs.—C. O. 
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routinely use pagers and cellular 
phones, and both products are now 
widely used for personal as well as busi- 
ness purposes. 

But what sort of communication 
skills should a PDA possess? For the 
foreseeable future, at least, that will de- 
pend on whose vision of a PDA you're 
buying into. Simon versus Envoy repre- 
sents the widest divergence so far. Not 
only do they provide two sharply con- 
trasting notions of the PDA as.personal 
communicator, they also set out combi- 
nations of form and function that we're 
likely to see repeated many times in the 
coming months and years. POPULAR SCI- 
ENCE took an early look at both of these 
devices. 

Simon, which was developed by IBM 
and is being marketed by BellSouth's 
cellular division, clearly reflects the 
joint efforts of a computer company and 
a phone company. At first glance, the 
narrow but thick Simon unit resembles 
a cellular phone from the mid-1980s— 
the type you'd see slung in a holster or 
tote bag, not the pocket phones of today. 
Its not until you see the tall LCD 
screen where the dialing pad should be 
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that it becomes clear this is hardly an old-fashioned cellular 
phone. 

In fact, Simon displays a dialing pad on its brightly lit 
touch-screen when you turn it on, enabling you to use your 
finger or a pen to operate it the way you would any cellular 
phone. But touch the little symbol depicting a calendar and 
an envelope at the bottom of the screen, and Simon's *mobile 
office" screen appears, revealing its PDA potential. It has the 
usual organizing features, including an appointment calen- 
dar, address book, to-do list, and notepad for your handwrit- 
ten Jottings. (There's no handwriting recognition, however, 
so your scrawl remains just that.) More intriguing are its 
communicating options. You can send or receive e-mail and 
faxes wirelessly over the cellular network, and even receive 
pager (beeper) messages. 


or all of its futuristic touches, Simon is still firmly rooted 

in the limitations of today, in some respects. Like most 

cellular phones, Simon is an analog communications de- 
vice that's subject to interference problems and spotty cover- 
age outside urban areas. Digital cellular phones and ser- 
vices, which are much better suited for sending messages 
and faxes, are slowly making their way to the market now, 
but it may be a year or more before a digital version of Si- 
mon appears. Similarly, Simon's e-mail functions work only 
with Lotus's cc: Mail private-network software. Access to 
public e-mail systems, or other types of information services, 
may soon be possible through optional cards that slide into 
Simon's PC Card (or PCMCIA) slot. 

BellSouth offers several other options too, including a 
pager card for receiving alphanumeric messages and an RJ- 
11 cable for plugging Simon into a standard phone outlet. 

Simon's official price tag is $899, which is about what 

[Continued on page 98] 
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Weighing little more than a pound, 
Simon's stocky frame (8 by 2.5 by 
1.5 sir Pep : no 
LCD enables you to 
ate its cellular phone and cane 
functions with a pen or your finger. 
Though it doesn’t convert hand- 
writing into text, Simon b save 
our jottings in its note pad or 
ah ії 1), and help you track 
appointments (2). Its dialing key- 
(3) resembles an ordinary cel- 
ular phone, but you can also send 
faxes, exchange e-mail messages, 
and receive pages. Another Simon 
convenience: Its world time-zone 


display (4). 
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for its wireless radio modem and а hinged 
rests on the unit’s base (1). Dual PCMCIA card slots sit underneath (2). 


opens so the LCD screen 


The 1.6-pound Envoy uses General Magic’s Magic Cap software; based on 
a desk metaphor, it features real-world images throughout, including: 

a date and time screen (3), a “hallway” to other "rooms" (4), a world 
time display (5), and a dialer for its wired modem (6). 
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en with streaming telltales on long 
poles monitor breezes while the dawn 
Sky shifts from reddish to pale gold. 
History is being made, and it sounds 
like a whirring window fan. Make that 
a chorus of window fans. 
As its eight propellers begin to spin, 
the drooping tips of an immense, 
spindly wing rise almost immediately. Rolling on a pair of 
wheeled pods across the dry lake bed at Edwards Air Force 
Base, Calif., the wing continues to bow upward. Its eyebrow- 
like curvature evolves into a Mona Lisa smile, as the solar- 
electric Pathfinder leaves the ground. The takeoff roll is just 
80 feet—less than the crafts own wingspan. It climbs to an 
altitude of 200 feet, sunlight glinting from the clear-plastic 
wing skin. Flight speed is a bicyclish 15 mph. Barely a sound 
can be heard. 

This airplane has remarkable potential. If it lives up to ex- ME 
pectations, an advanced version could fly around the world = 
in about 20 days at an airspeed averaging 90 mph. On a E 
longer weather reconnaissance mission, it could take off from 
California in April, traverse Australia, then pass over the 
Middle East. Sailing eastward, it could follow a hurricane’s 
progress from West Africa to the Caribbean, finally return- 
ing to a West Coast airfield for a late June touchdown. It 
could also perform military missions monitoring troop move- 
ments for weeks, while pinpointing Scud-type missiles as 

o they ascend. And fitted with communications equipment, it 
3 could work as a mobile relay. 

Flying a 2,000-to-3,000-hour mission would require the 
2 sun-powered craft to be the most reliable airplane ever built. 
z An incidental reward would be shattering the world en- 
8 durance record for powered flight. 

Viewed from above, the Pathfinder looks like a plank of 


ES CA 


ЈА 


PHO 


x 


e liftoff of unman 


70 e POPULAR SCIENCE APRIL 1994 


T И T ^t L 1 
Г 4 
2 i д m i " ъа 
b o» $ I 7 
\ í | Р , à i а ы 3 
= є 4 d -= 2 a, — + - A e * og A - m ч t 1 
Е: =: - А |! Ы la L 1 T ak =. < : ч 
> ET M ТЕ " Fi i ў a 44 k ч L VUE у. р л A ارا‎ $ 
4 | же} е (еы 4 i " = , à =) ^ 
ч, b Nhu as Jn + 4 f ^ 


p ЕХ 3 P 5 jT 4 ч ф 
n E ENT! 4 ita 
LI 


ы a 
! А 


BY STUART F. BROWN 


that circle the globe for months is at hand. 


lumber 100 feet long and eight feet wide. There's no taper or 
sweep. Just eight electric-powered propellers on the leading 
edge, and a row of 26 individual elevators on the trailing 
edge to control pitch and dampen turbulence. No rudders, no 
fins, no tail. Not even a pilot. Where's the rest of this air- 
plane? The upward bowing, or dihedral, of the wing in flight 
is its only other feature. Turns are made by slowing down or 
speeding up individual propellers. 

Optimized for low-speed, high-altitude flight, this machine 
is a flying wing in the purest sense of the term. Even though 
its span is slightly greater than a Boeing 737 airliner’s, it 
weighs a mere 400 pounds. The Pathfinder has to be this 
light to do its job, which is proving the feasibility of long-du- 
ration flight using sunlight as the sole energy source. A 
decade ago, it couldn’t be done, but a series of ten low-alti- 
tude test flights conducted late last year shows that the goal 


is now within reach. 
Di Inc. in Simi Valley, Calif., the engineer- 
ing firm headed by Dr. Paul MacCready, noted builder 
of human-powered aircraft and other ultra-high-efficiency 
vehicles. The plane, he admits, “is a technological stretch.” 
AeroVironment possesses a unique fund of knowledge 
about solar-electric flight gained by constructing the 
fledgling Gossamer Penguin in 1980, and the 47-foot span 
Solar Challenger, which in 1981 flew from Paris to England 
at 11,000 feet at an average speed of 40 mph. The company's 
engineers, many of them longtime model-glider fliers, are ex- 


athfinder was developed and built by a small team at 


MIKE GASPAR 


Each propulsion unit (top) weighs 
"m 13 pounds and consists of a 
xed-pitch propeller, motor with 
internal power electronics, na- 
celle, cooling fins, and mounting 
strut. The solid-state, 1.5-horse- 
power motors are derived from 
the AeroVironment design devel- 
oped for the General Motors Im- 
pact electric-car prototype. At the 
remote-control pilot’s station on a chilly morning (second 
from top), designer Ray Morgan prepares for takeoff. Seg- 
mented solar arrays (above left) follow the contours of the 
100-foot wing’s upper surface, which is only partly “popu- 
lated” with silicon photovoltaic cells in this photo. In flight 
(far right), the airplane flexes into the upward-bowed dihe- 
dral angle that gives it roll stability. Space shuttle Mission 
58 (above) was undergoing postflight processing when 
Pathfinder flew by last October. On the ground (bottom 
right), pylons under the outboard tips prevent overstretch- 
ing of the transparent Mylar wing skin. 
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pert in selecting optimal lightweight materials for the thou- 
sands of structural parts that add up to an airplane. 
Pathfinder’s contents include carbon, aramid, glass-fiber 
composites, Mylar, Styrofoam, balsa, and even some spruce. 

Theoretical calculations convinced Ray Morgan, Pathfind- 
er’s designer, that a solar-electric airplane should be able to 
stay aloft continuously if it carries an energy-storage system, 
or battery, capturing about one-half the solar array’s output 
to power its motors through the night. The required array 
would need to occupy twice the area of the Solar Chal- 
lenger—yet weigh no more. 

He considered stretching the Solar Challenger, which has 
a conventional cruciform design with wings-and-tail assem- 
bly attached at right angles to a longitudinal spar. But as the 
cantilevered wings grew, so would the amount of internal 
structure needed to support the motors and aerodynamic 
loads. The idea became too heavy to work. 

Morgan realized the only way to get a large wing area for 
the solar array, while keeping weight under control, was to 
distribute the plane’s mass throughout its structure. “We did 
it by making what’s really a series of very small airplanes 
that just happen to be connected together,” he explains. 
“This is called a span-loader. It’s a flying wing with small, 
lightweight spars that make it very flexible. Each piece flies 
stably, so the wing doesn’t need a lot of torsional, or twisting, 
strength. I could cut this airplane in pieces, and each one 
would fly by itself.” 

Dividing Pathfinder’s 800-square-foot wing by its 400- 
pound weight reveals its exceptionally light wing loading: 


one-half pound per square foot, or roughly the same weight- 
to-area as foam-core art board for mounting photographs. By 
comparison, high-performance birds of prey such as eagles 
have wing loadings of four to six pounds; light aircraft ten to 
15 pounds; and jumbo airliners 150 to 200 pounds. Low wing 
loading permits the use of minimal structure. It's the secret 
to making a large airplane ultralight. 


pounds, but the craft was fragile, barely stable, and only 
capable of safe flight during early morning calm condi- 
tions. Solar Challenger’s wings supported one pound per 
square foot. Calculations predicted that Pathfinder would be 
able to stay at a 50,000 foot altitude with a wing loading of 
less than 0.8 pounds. By achieving the half-pound loading, 
the engineers gave the plane a much higher cruising alti- 
tude. It should be able to fly above 70,000 feet continuously. 
Last year’s flights showed that Pathfinder has a lift-to- 
drag, or glide, ratio of 22 or better. Thus, with its motors shut 
off, the craft will glide at least 22 feet forward for each foot of 
descent. Yet even at this seemingly gentle descent rate, it 
would glide all the way to earth during the night without 
some sort of electrical energy-storage system on board. 
Lawrence Livermore National Laboratory in Lawrence, 
Calif., which administers the Pathfinder project, launched 
an exhaustive study to identify storage devices that provide 
the highest energy density at the lowest weight for the 
Pathfinder’s planned successor, the 200-foot span Helios (see 
“The Next Solar Electric Wing”). Flywheels, supercapacitors, 


Т: Gossamer Penguin’s wing loading was also 0.5 


200-FOOT HELIOS: THE NEXT SOLAR ELECTRIC WING 
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The planned successor to the Pathfinder is called Helios. Its 200- 
а п (top) is comprised of five modular, 40-foot sections, sup- 
by a quartet of landing pods. Eight electric motor-propeller 
n similar to Pathfinder's provide propulsion. A tubular carbon- 
and aramid-fiber wing spar running across the span is the main 
structural element. Proton-exchange membrane fuel cells located 
above three of the landing pods serve as storage batteries. During 
sunlight hours, surplus current from the solar array electrolyzes 
water into hydrogen and oxygen gases, which are compressed and 
stored inside the wing spar. At night, the fuel cells provide uad 
ity for the engines by recombining the gases. The es by-pi 
uct—water—is stored, and the closed-loop cyde repeats daily 
(see diagram at left). The Helios will carry its avionics system and 
150-pound payload above one of the inboard landing pods. 
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ELECTRONS — | | FLECTRONICS | several types of chemical batteries, and hydrogen-oxygen re- 
zn | | Pa | mx il | generative fuel cells were compared. 

MASTER CONTROLLER Е | The fuel cells are clear winners, according to Dr. Nicholas 

MOTOR ) Colella, program manager at Livermore. They have ап ener- 


gy density of 300 watt-hours per kilogram, which is about 
ten times that of lead-acid. batteries and more than twice the 
energy density of advanced zinc-air batteries. 

“We found out that the essence of the fuel cell, which in our 
case is a proton-exchange membrane electrolyzer, exists and 
is used in underwater vehicles, so we don’t have to invent it,” 
Colella says. “Тһе same membrane performs both the elec- 
trolysis and the combining of the gases to make water. We 
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need to package it into a lightweight system, which will take 
about two years of engineering. But no fundamental break- 
through is needed in the chemistry or the materials.” 

The airframe now called Pathfinder has a mysterious 
past. It first flew in 1983 under the name HALSOL (high-al- 
titude solar energy) as part of a classified program sponsored 
by an unnamed agency to explore the feasibility of long-du- 
ration, solar-electric flight in the calm air at altitudes above 
65,000 feet. HALSOL flew nine times in two months, even- 
tually reaching an altitude of 2,000 feet powered by 
rechargeable silver-zinc batteries. 

Sources outside the program have revealed that testing 
took place at the unacknowledged air base at Groom Lake, 
Nevada. Organizations known to have studied sun-powered 
aircraft include the Air Force, the Naval Research Laborato- 
ry, the Central Intelligence Agency, the National Reconnais- 
sance Office, and NASA. Which one was the customer? 
Thats a secret. 

The craft proved airworthy but would clearly have become 
too heavy to carry a useful payload if equipped with the solar 
arrays and power-control equipment then available. HAL- 
SOL embodied ideas that were ahead of the state of technol- 
ogy in 1980, and it was parked in long-term storage. 

The rebirth of HALSOL as the Pathfinder is a dramatic 
confirmation of the rapid leaps in miniaturization and per- 
formance presently taking place in the electronics world. 
The airplane that couldn’t achieve pure solar-powered 

[Continued on page 100] 
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An eternal airplane could function as an atmospheric "pseudo- 
satellite" providing a relocatable, over-the-horizon communica- 
tions relay, or a persistent platform for reconnaissance sensors. In 
military use, the craft would fly a racetrack-shaped pattern above 
friendly territory and peer into areas of conflict. Civil roles might 
include border patrol and disaster management during forest fires 
or earthquakes, when local telecommunications are interrupted. 
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Severe-storm tracking at altitudes of 60,000 to 80,000 feet is a 
likely role for an eternal airplane. Flying above a hurricane's fury, 
the drone could monitor the storm's evolution and course, warning 
of an impending landfall. Because it is electrically powered and 
breathes no air, the plane could safely fly atmospheric-sampling 
missions through abrasive volcanic ash or the radiation released 
in a nuclear powerplant accident. 
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The Ballistic Missile Defense Organization is exploring solar 
drones as platforms for detecting launches of Scud-type ballistic 
missiles, then attacking them during the boost phase of their flight, 
when the missile’s exhaust plume is easily detectable by infrared 
sensors. A 50-pound kinetic-kill rocket called Talon would be 
launched from the drone’s landing pod, destroying the missile in a 
mid-course collision. 


he gleaming aluminum 

skin of Audi's latest con- 

cept car masks a revolu- 
tionary achievement. Ten 
years of research and devel- 
opment have delivered a 
dramatic break from the 
welded steel body that has 
dominated the world auto in- 
dustry for more than 80 
years. When a new plant, 
starting production this 
spring in Soest, Germany, 
begins turning out compo- 
nents for the new A8 Audi, it 
will initiate the first all-alu- 
minum, mass-production car 
ever made. 


Henry Ford didn't invent the auto- 
mobile or mass production, but he rec- 
ognized that a car's structural design, 
its manufacturing process, and the ma- 
terials it is made from are all inter- 
twined. One innovation, the shift from 
wood frames to steel frames, came 
quickly, driven as much by the im- 
proved speed of stamping and welding 
as by the intrinsic advantages of the 
material. The stamped, welded, closed 
steel body that first emerged in 1917, 
developed by the Dodge brothers, 
proved so successful that it has defied 
most efforts to replace it. Newer and 
lighter metals never found their way 
into the mainstream, primarily be- 
cause none of them could be fabricated 


New metallurgical techniques and 


tinker-toy-like joints could bring 


all-aluminum cars to the masses. 


BY DAN McCOSH 
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in large quantities quite as easily or 
as inexpensively as steel. 

The light weight and high strength 
of aluminum alloys are appealing 
qualities for car chassis and bodies. 
Numerous race cars, exotic car bodies, 
and a few limited-volume cars have 
used this material extensively. The 
latter category is exemplified by the 
Acura NSX, a high-priced mid-engine 
sports car with a sheet aluminum 
structure, produced in quantities of 
several thousand a year by Honda in 
Japan. But many factors have inhibit- 
ed the widespread acceptance of alu- 
minum as the material of choice for 
car bodies and frames. 

Aluminum has a high strength-to- 
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weight ratio, for instance, but it is in- 
herently less stiff than steel; hence, 
larger cross sections of aluminum are 
required to duplicate the stiffness of a 
steel structure, and this tradeoff un- 
dermines weight savings. Still, accord- 
ing to studies conducted by both Audi 
and the international aluminum con- 
cern, Alcoa, even a conventional alu- 
minum body and frame combination 
ends up about 30 percent lighter than 
an equivalent steel body. But since a 
pound of aluminum costs about three 
times more than a pound of steel, the 
end result is a car body at about dou- 
ble the price. 

Despite these high costs, Volvo pro- 
duced a stamped-sheet aluminum con- 


Complex curves 
and shapes are 
easily rendered in 
extruded aluminum 
(top). Where 
curves intersect, 
hollow joints allow 
pieces to be fitted 
together. This 
technique creates 
an extremely sta- 
ble and rigid pas- 
senger cell, im- 
proving safety. 
The A8 concept car 
features an all-alu- 
minum 12-cylinder 


engine (right) and | 


leather interior 


(for right). 
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cept car in 1985. That was followed by 
a succession of similar exercises by 
other auto manufacturers; most re- 
cently, a series of Ford projects, in- 
cluding a sophisticated concept car 
and an aluminum-bodied Sable, were 
built and extensively tested. The basic 
qualities of the material proved vi- 
able, but costs remained high. 

Then, in the mid-1980s, Audi and 
Alcoa joined forces to explore a radi- 
cally different concept. By developing 
a car structure that takes advantage 
of aluminum’s unique properties, the 
two companies sought to reduce the 
cost of manufacturing, thus enabling 
an aluminum car to compete with a 
car made of steel. 

One of steel’s key assets—the fact 

that parts can be fabricated by stamp- 
ing them out in heavy steel dies—can 
also be considered one of its weak 
points. The cost of individual dies can 
reach hundreds of thousands of dol- 
lars. With scores of different dies used 
to make a single car model, the pro- 
cess can add hundreds of millions of 
dollars to the car-tooling process. 
. Aluminum, however, can be easily 
extruded—pushed through a relatively 
inexpensive die to form lengthy rails or 
columns with complex cross sections. 
Alcoa and Audi envisioned a car built 
of these extrusions, which could be 
shaped to perform multiple tasks—the 
chassis members could also become a 
finished door frame, for example. 

This was an intriguing idea, but 
wedding the extrusions into a strong, 
reliable joint remained difficult. Alcoa 
engineers hit on the simple notion of 


PAY NOW, SAVE LATER 


STEEL 


ALUMINUM — 
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plugging the extrusions into spe- 
cially shaped castings that would 


act like the blocks in a tinker-toy ү 4 


set. The castings, likewise, would 
double as structural supports, such 
as suspension arms and shock tow- 
ers. Plugging the extrusions into the 
castings promised a car structure 
with far fewer parts than a 


welded steel unit body, _ © ZU di 


and the fabrication of 
the parts themselves 
would be less expensive. 
This technique offset the 
cost advantage of steel, 
so the all-aluminum car body seemed 
close at hand. 

The unreliability of aluminum cast- 
ings was a big problem, however. Even 
in low-stress applications, such as en- 
gine blocks, where aluminum castings 
are commonly used, trapped air tends 
to create porosity, which can make the 
metal brittle. In a loaded car frame 
pounded by road impact, cracked sup- 
ports would prove catastrophic. Alcoa 
has eliminated this problem through a 
vacuum casting technique that molds 
carefully formulated aluminum alloy 
within a vacuum, freeing trapped gas. 
The result of this innovative casting 
technique is a highly ductile casting 
part that can take punishment. 

Another problem: Under certain 
conditions, aluminum can be more 
prone to cracking than steel, which 
can result in the frame collapsing too 
rapidly in certain crash situations. To 
combat this, another alloy was devel- 
oped for the extrusions, and engineers 
designed key frame components to be 


Aluminum requires 
more energy to manu- 
facture than steel or 
even recycled steel, but 
savings appear later on. 
Because of its light 
weight, an aluminum 
car requires less fuel to 
travel over the charted 
distance of 100,000 
miles. Initially, plastics 
such as ABS (used for 
handles and knobs), PP 
(used for plastic engine 
parts), and SMC (for 
body panels) frequently 
need more energy to 
manufacture than steel, 
but—as with alu- 
minum—they pay off 
over a car's lifetime be- 
cause of their light 
weight. 


TOM WHITE 


Cast aluminum 
joints fashioned 
like tinker-toy 
blocks (top) are 
the key to allow- 
ing extruded alu- 
| minum to be used 
for car frames. 
Frame voeem 
simply plug into 
these joints and 
pa Tim into 
e. To improve 
col e 
(left) are fitted in in 
the front and rear. 


shaped as hollow columns that would 
safely crinkle under the stress of crash 
loads to absorb the energy of impact. 

New forming machinery allows the 
shaping of the extrusions into sweep- 
ing arcs around door frames, window 
housings, and the engine bay, reduc- 
ing the number of parts necessary to 
assemble the frame, Bonding is done 
by adhesives, welding, and specific 
blind-riveting techniques. Final body 
panels are more conventional stamp- 
ings, although they are likewise made 
of aluminum. 


tends to overwhelm other innova- 

tions. Audi has unveiled at least 
one concept car powered by an equally 
radical, 4.8-liter, 350-horsepower, 12- 
cylinder engine, with the cylinders 
ranging in three four-cylinder banks 
in а “W” pattern. That engine is un- 
likely to reach the production stage, 
and Audi will probably use its 4.2, 
170-hp V8 in both two- and four- 
wheel-drive versions. 

The Audi/Alcoa project has prompt- 
ed the steel industry to institute an 
engineering program aimed at proving 
that steel car bodies can be made 
lighter without diminishing their 
strength or crashworthiness. And giv- 
en its cost, the ability of aluminum to 
ever become the material of choice for 
high-volume, low-cost car bodies re- 
mains questionable. 

Still, if the new Audi becomes a suc- 
cess in the marketplace, more struc- 
tural aluminum cars are certain to fol- 
low right behind. 


Т: radical structure of the new А8 
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One of America’s most popular pickups.. replicated in die-cast 
metal and hand-assembled from over 150 separate parts! 


The pickup truck came of age in 
the Fabulous 50's. Once just a 
utility vehicle, it became a com- 
bination of ruggedness and good 
looks. No pickup better repre- 
sented this trend than the 1956 
Ford F-100. It looked great 
struttin’ its stuff Saturday 
nights, and it had all the tough- 
ness needed to haul heavy loads 
all week long. 

The legendary Ford F-100 is 
one of the hottest collectible 
trucks. Now, you can own a die- 
cast metal replica of this classic. 


Astonishing level of detail. 
You'll be amazed by the level of 


authentic detail and working 
features of The 1956 Ford F-100 
Pickup. It is crafted in 1:24 scale 
from over 150 parts. The doors 
and hood open smoothly, and 
the front wheels turn with the 
steering wheel. Note the dis- 
tinctive grille with its “widow's 
peak” motif, the deeply hooded 
wrap-around front window, and 
the rakish side-mounted spare 
tire. 


Under the hood is a replica of 
the powerful 272 cubic inch, 167 
hp V-8 engine. Expertly painted 
and hand-waxed to a lustrous 
finish, this miniature master- 
piece will be admired by all who 


see it in your home or office. 


Replica shown much smaller 
than actual size. 


Both doors open smoothly, as does the hood. The front 
wheels turn with the steering wheel. The bed is genuine wood. 


Ford and F-100 trademarks are used under license from Ford Motor Company. 


© 1994 MBI 


Attractively priced. 
The original issue price of The 1956 
Ford F-100 Pickup is just $105, pay- 
able in four monthly installments of 
$26.25, with your satisfaction guar- 
anteed. Mail your Reservation App- 


lication today! 
The Danbury Mint * 47 Richards Avenue * Norwalk, CT 06857 
= — — — Reservation Application — — — — — 
The Danbury Mint Send 
| 47 Richards Avenue no money 
| Norwalk, CT 06857 now. 
The 1956 


FORD F-100 PICKUP 


| Yes! Reserve my 1956 Ford F-100 Pickup. 1 
| need send no money now. I will pay for my rep- 
lica in four convenient monthly installments of 
| $26.25*. If not completely satisfied with my rep- 
lica, I may return it within 30 days for replace- 
ment or refund. 
*Plus any applicable sales tax and $1 shipping and handling per 


| installment. 

| Мате | 

| (Please print clearly.) 
| 

| city 


рше (Orders subject to acceptance.) 


| 

| 

| Name to print on certificate of ownership 

| (if different from above). 

| Allow 4 to 8 weeks after initial payment for shipment. 

| Bb5EPGI 
| 


ouglas Trumbull was tilted and jolted 

as visions of ancient Egypt careened 

around him. Sailing through a huge 
pyramid, bouncing off rock walls, lurch- 
ing and plunging, he was riding “In 
Search of the Obelisk,” one of a trio of high-tech “Ridefilms” 
Trumbull created for the new Luxor Hotel Casino in Las 
Vegas. It was early in the morning, but Trumbull's rides 
had been acting up and required last-minute troubleshoot- 
ing. Now, the harder the ride shook and leapt, the harder it 
was for him to suppress the smile playing around his 
mouth: He had a right to be proud. 

Soon would come the opening of the Luxor and the city’s 
newest landmark—a $390 million, 30-story glass pyramid, 
enclosing the world’s largest atrium. All this was created by 
the firm of Circus Circus. Topped by a laser beam that 
shines 10 miles into the sky, the Luxor complex offers an 
arcade where Sega will premiere its latest games—as well 
as the three high-intensity experiences created by Trum- 
bull, the man who brought you “Back to the Future: the 
Ride"; the mothership from Close Encounters; and the spe- 
cial effects during the climax of the 1968 science-fiction 
classic film, 2007: A Space Odyssey. For Trumbull, his rides 
suggest the future of “immersive” and “highly participato- 
гу” entertainment. 

William Paulos, Circus Circus vice-president and general 
manager of the Luxor, believes the hotel is a sign of things 
to come, a prototype of urban entertainment for the future 
not only in Las Vegas, but in cities across America. Expect 


“the impact of a Disney World or Universal Studios theme 5 
park, distilled into high-tech booths and machines, open = 
year-round under one roof,” he exclaims. “This is the way = 


you will get major entertainment complexes into cities." 
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The reverend of 

Ridefilms has 
transformed Las 
Vegas with high-tech 
thrills that will be 

swooping to a mall 


near you. 


- 


E Hj 


Fronted by a sphinx, the 
- pyramid-shaped Luxor Hotel 


Casino in Las Vegas is home to 
the latest simulator rides. 


Luxor is not alone in moving Las Vegas in this direction. 
Across the street, the giant lion of the new MGM Grand 
faces down Luxor’s sphinx. The Grand offers a theme park 
based on The Wizard of Oz. Farther down the strip, the 
shops at Caesars Palace feature faux marble statues of 
classical figures that move and speak. Caesars also offers 
its own geodesic-domed IMAX giant-screen theater. From 
the pirate pyrotechnic show at Treasure Island, to the 
white tigers inside and the working volcano outside the Mi- 
rage, to the Showscan “Devil’s Mine” and “Space Race” 
rides at the Excalibur, Las Vegas is rapidly becoming a 
showcase for new entertainment technologies. 

Yet, all road trips to movie rides don’t necessarily lead to 
Vegas. Trumbull’s Ridefilms—in which seats can move 
three feet in any direction, while the distance is mightily 
magnified due to the film action that wraps around 
them—can also be experienced at Universal Studios in Hol- 
lywood. There, “Back to the Future: The Ride” draws 
crowds; it’s an updated version of its namesake, launched 
and still playing at Universal Studios in Orlando, Fla. Pas- 
sengers in this newer version climb aboard time-traveling 
DeLorean sports cars to dodge 
and dive and feel like they've 
entered the story. Since Novem- 
ber, another movie-based diver- 
sion, “RoboCop: The Ride,” has 
been wowing audiences at San 
Francisco’s Pier 39. (It’s also 
playing in Connecticut. See 
“Cyberpunks in Connecticut.”) 
At Mall of America outside 


pee 


Minneapolis, the indoor *Mystery Mine" attraction takes 
48 passengers at a time through a movie ride created by 
Omni Films International. This spring, Iwerks Studios will 
debut a 3.5-minute motion-simulation film based on the air 
acrobatics from the movie The Right Stuff at Six Flags 
Great Adventure in Jackson, N.J. Perhaps the most elabo- 
rate movie ride, ^The Indiana Jones Adventure," will open 
next year at Disneyland. Riders in jeeps will narrowly miss 
being pulverized by a rolling boulder and a collapsing ceil- 
ing, among other harrowing escapes. And at Fantasialand 
in Bruhl, Germany, the IMAX-made Astroid Adventure is 
causing would-be space travelers to stoop and shrink from 
imminent oblivion. The sensation is like being seat-belted 
into a dentist's chair that's gone berserk. The images are 
vivid, exciting and, to a degree, frightening. But when the 
ride's over, passengers often desire to do it again. 


eyond its bright lights, Las Vegas is turning to digital 

technology to attract customers. Ironically, the land- 

‘mark onion-shaped sign for the Dunes Hotel came 
down, as the old hotel was demolished only weeks after the 
Luxor opened—neatly signaling 
a changing of the technological 
guard. 

Set into the Luxor’s pyramid 
are 2,526 rooms, including 236 
suites with Jacuzzis. (Higher 
rates, incidentally, apply to 
those rooms closer to the center, 
which allegedly enjoy increased 
“pyramid power” and the mythi- 
cal hype of ever-sharp razor 
blades.) The pyramid’s 11 acres 
of glass rise skyward at a 39-de- 
gree angle and reach a height 
only slightly less than that of 
the Great Pyramid of Giza. It 
would have been higher had the 
Federal Aviation Administra- 
tion, concerned about flight 
paths into nearby McCarren air- 
port, not issued its own oracle. 
To compensate, the sphinx in front stands taller than the 
original, and cars pull into valet parking through the 
sphinx’s crouching legs. 

A 190-foot obelisk, from which lasers flash, is the equiv- 
alent of the traditional Las Vegas neon sign. (Promoters 
claim that only two man-made objects can be seen from 
outer space: The Great Wall of China and Luxor's laser 
light.) The entire Luxor setup is animated and computer- 
ized. A light show in front of the hotel focuses on a 60-foot 
screen of water. As the sun goes down, the shimmering 
and luminescent face of King Tut appears in the air, pro- 
jected against a screen of raindrops from the fountains in 
front of the sphinx. Through the translucent face of the 
pharaoh, you can read a distant sign down the strip: 
“Prime Rib Buffet.” 

Even the great beam and its reach skyward, consuming 
$1 million worth of electricity annually, suggest wider ur- 
ban applications. Its designer, Zachary Taylor, foresees us- 
ing this technology for forming “a new kind of skyline cre- 
ated by lasers.” 

If the Luxor is indeed the prototype of the urban-enter- 
tainment complex of tomorrow, Las Vegas is positioning it- 
self as a model for bringing into the cities and malls the 
sort of high-tech excitement that was previously restricted 
to sprawling outdoor theme parks. 

This is a goal Trumbull shares. He is working to bring 
Ridefilm modules—identical to those in the “Search for the 
Obelisk” ride—to a mall near you. “We believe people will 


VOR’s Fantasy Transport Pod 
is networked fo players in 


their own pods (above). 


pay a dollar a minute for an experi- 
ence like this,” he says. “A lot of fea- 
ture films are two-minute ideas 
stretched out to 90 minutes. We 
want to compress a feature into four 
minutes.” 

Designed to fit into a standard 
mall-shop space or one theater in a 
multiplex cinema, each 15-person 
Ridefilm module can be trans- 
formed from, say, a space ship into 
a race car. The special film also car- 
ries the motion track that moves 
the seats; this can be changed as 
easily as a feature film reel. “We 
are looking at entertainment that 
is software-driven,” Trumbull says. 
He hopes to have the first Ride- 
films in malls this year. The ulti- 
mate goal is to create a theme park 
that’s as accessible as a movie. 

The three “Trumbull attractions,” 
as the Circus Circus executives call 
them, deal with past, present, and 
future. The past is represented by 
“The Search for the Obelisk”; this 
Ridefilm ride, in the VistaVision 
format, uses a 35mm film projected 
at 48 frames per second through a 
fish-eye lens. 

The show is based on the premise 
that an archaeological exca- 
vation site lies underneath 
today’s glass pyramid. 
While standing in line, you 
watch an introductory 
video that purports to ex- 
plain how the site was dis- 
covered. Conveniently, 
among the items discovered 
in the pyramid “dig” were 
the flying vehicles that are 
now ideally suited for 
thrilling viewers. Most of 
the four-minute ride— 
which like all of Trumbull’s 
productions seems, in retro- 
spect, at least twice that 
long—involves riding such 
a vehicle, fleeing from or 
chasing a villain. 

The present is depicted by Luxor Live, which offers 
Showscan, the 60-frame-per-second 70mm process Trum- 
bull developed in 1974. This witty show is framed by a 
mock talk-show set and culminates in a virtuoso 3-D film. 
And, yes, you wear those funny-looking cardboard glasses. 

You enter the future through a marquee pulsating with 
neon tubing. The Theater of Time contrasts a dark, 
Bladerunner-like future with a brighter, utopian one. 
There, a high-resolution VistaVision film screen turns on 
its side. The result is a dizzying view of the 70-foot-high 
screen from the 350 steeply raked seats, each with its own 
“motion transducer,” to provide, in essence, a kick in the 
seat of the viewer's pants at appropriate times. 


JOHN B. CAHNETT 


JOHN B. CARNETT 
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rumbull grew up, as he puts it, “hanging from the 
chainlink fence” around Disneyland when it was under 
construction in the mid-1950s. He acquired his combi- 
nation of talents naturally, from an engineer father, who 
still designs camera mounts for his son, and an artist 


An indoor amusement 
park (above) is housed in 
the Luxor’s atrium. Three 
of its attractions were 
created by Douglas Trum- 
bull (inset). The Luxor’s 
40-billion candle-power 
Beam of Light is generat- 
ed by the ring of fixtures 
atop the pyramid (left). 


mother. Disneyland offered the “immersive” quality that 
Trumbull would later seek in his films and rides. 

After creating films for NASA and the military, he made 
a film on travel to the moon for the 1964 World’s Fair. This 
work caught the eye of film director Stanley Kubrick, who 
signed him on as one of the effects wizards for 2001. From 
there, Trumbull would go on to create, among other things, 
the desolate futurescapes of Ridley Scott’s Bladerunner, 
and two films Trumbull directed, Silent Running (1971) 
and Brainstorm (1983). 

As early as 1974, he created the first ride that combined 
motion and wide-format film. It was an idea that would 
grow on him. In the early eighties, he set up shop in rural 
Lenox, Mass., where he now revels in mixing high technol- 
ogy with rural amenities. "We've got a wood stove beside a 
supercomputer,” Trumbull says, a contrast that he clearly 
appreciates. 

The rides at Luxor have offered Trumbull a chance to use 
his entire high-tech palette. The result is a virtuoso appli- 
cation of the techniques he has spent a career developing. 
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Open-air attractions in 
Las Vegas indude the 
erupting volcano aside 
the Mirage Hotel 
(above); the pirate 
pyrotechnic show at 
Treasure Island 


(right); and | the giant 


lion in front of the 
MGM Grand Hotel 
(below). 


A computerized cutting machine ran 24 hours a day, slicing 
out pieces of the model buildings and vehicles that popu- 


late Trumbull’s futuristic sets. Cameras were mounted on 
custom-made, robotic arms lightweight enough to fly 
through the sets as fast as six feet per second. Several 
Ridefilm seat bases built by AAI Corporation, whose spe- 
ciality is flight simulators, were added to his Lenox facility, 
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so Trumbull could be sure that his 
seats were lurching in synchroniza- 
tion to the most recently shot footage. 

Trumbull’s work for Luxor directly 
presages the digital future that all 
Hollywood is talking about—and 
that’s the movie biz that Trumbull 
thought he left behind. It’s a new Hol- 
lywood, where characters and scenery 
will spring fully rendered from work- 
stations in the form of computer-gen- 
erated images, and all film will be 
scanned into computers for editing. 
This is after Trumbull and his team 
used Silicon Graphics workstations to 
create jelly-like synthespians, which 
are computer-generated creatures, 
even though they seem rather unlike 
the dinosaurs of Jurassic Park or the 
villains of Terminator 2 [see “The 
Wow Factor,” Nov. '93]. 

The Luxor project also involved 
putting IBM's parallel-processing su- 
percomputers, aimed at future digital- 
motion pictures, through their paces. 
Miles of footage were scanned and 
turned into digital files at Kodak’s 
Cinesite facility in Burbank, Calif. To 
combine live footage and model shots, 
the team used a special computerized 
“traffic controller” so that CGI-gener- 
ated vehicles would not appear to pass 
through real objects. 


idefilms require a new approach 
to writing, acting, and directing, 
Trumbull believes. The medium 
is the message—with a vengeance— 
in this sort of produetion. For “Back to 
the Future: The Ride,” Trumbull and 
his team made everything as curved 
as possible and darkened the back- 
grounds to avoid reflections from the 
hemispherical format. 

“The challenge,” he says, “is making 
this fundamental switch of the audi- 
ence's perception of where they fit into 
the experience. In normal movies, the 
screen is out there, and people talk, 
love, fight, and so on, up on the 
screen. But you're not in it. You're 
watching it. When you change that 
arrangement, youre surrounded by 
the movie, and you become a player. 
That's a fundamentally different art. 
It changes the way you write the sto- 
ry, edit, perform, and so on." 

Trumbull expects that the Luxor 
rides will fascinate visitors for years. 
But additionally, he points out that 
“software-driven” rides are easier to 
update than traditional "iron" rides: 
"Its tough to add another loop to a 
roller coaster," he notes. 

While other companies are exploring bringing virtual re- 
ality machines to arcades and malls, Trumbull remains 
skeptical because of their low resolutions and speeds. Sega 
touts some of the games in its Luxor arcade as "VR." These 
tilt the players inside a gimbaled ball, or use projected im- 
ages to “fly” them in an eight-person motion theater called 


the AS-1, which looks like the space 
shuttle flanked by stairs. (Michael 
Jackson appears as an unconvinc- 
ing shuttle commander, but space 
trainees do experience a lifelike 
“crashing” of the craft via the on- 
screen image and the actual down- 
ward motion driven by four hy- 
draulic cylinders.) Sega’s Virtua 
Formula game, with wire-frame im- 
ages of race cars, allows eight racers 
to compete with each other. 

Trumbull shares the intent of the 
more elaborate VR games, but he 
says, “Virtual reality systems, as 
they now exist, have the problem of 
requiring a pretty powerful comput- 
er for each person. When I get into 
that kind of environment I want to 
sit there and explore it for an hour 
or so. Right now, the cost-to-benefit 
ratio just isn’t there.” He compares 
the computing power required for 
each VR installation to the trillions 
of bytes of information that go into 
his films. To him, it makes more 
sense to apply that power to a 
movie-based product rather than to 
try to generate computer-driven 
worlds in real time for individuals 
to inhabit. 


onetheless, specialized ar- 
М cades, where people do put оп 
| head-mounted displays, are 
spreading. The folks who brought 
you “Dactyl Nightmare" (“Living in 
a Virtual World," June '93] are 
launching a second-generation 
game called *Boxer," in which two 
players jab and block, albeit using 
only one-handed controllers. Devel- 
opment is still underway on VR 
centers based on Star Trek, though 
whether they will first appear in 
malls or in Paramount-owned 
amusement parks is uncertain. Be- 
ginning this summer, Visions of 
Reality Corp. plans to open five 
VOR Entertainment Centers in the 
United States, and one each in 
Paris and London this fall. Each 


BRAVE NEW ENTERTAINMENT CENTERS 


CYBERPUNKS The hair-raising, adrenalin-pumping “interactive ride” was over, and 
IN CONNECTICUT the two ladies were in a state of high giggle. “Terrible! That means 
great," cried one. "Wonderful! And that means wonderful,” the other 
responded. They'd just spent four minutes in the Turbo Ride Theater 
with "HoboCop:The Ride,” literally hanging on to rocking-and-rolling, hydraulically actuat- 
ed, computer-controlled twin seats, whose motions simulated RoboCop's turbulent mo- 
torcycle battle with a gang of vicious cyberpunks. 

We were testing the offerings of Cinetropolis, a new concept in presenting movie-based 
"entertainments" in such venues as the Foxwoods High Stakes Bingo & Casino complex 
near Ledyard, Conn. 

| had just experienced "Supersonic Flight" at Turbo Ride as "the rookie pilot of an F-5 
Supersonic jet fighter." On screen, when the jet climbed, | was thrust back in my contour 
seat, but was safe with my seatbelt and handgrips. When it banked through canyons, | 
veered with it. The experience was completely diverting, on the stunning, cutting edge of 
both entertainment and my tolerance levels. (“The Loch Ness Expedition" debuts here in 
May [see Electronics Newsfront, Feb. '94].) 

| reeled out of Turbo Ride feeling cocky. Across the way, Cinedrome 360 Theatre was 
featuring "The Dinosaur Adventure," presented in docudrama form. In this circular space, 
nine 35mm projectors surround you with lifelike dinosaurs on nine 12-foot-high screens. 
A baby Triceratops faced an attack by a T-Rex out of Jurassic Park. In the evenings, how- 
ever, things change; dinosaurs and walls disappear, and MTV takes over for dancing. 

| ended my tour with Walter Cronkite narrating a space shuttle adventure in the nearly 
conventional Fox Iwerks Theater. With its giant screen, wrap-around "sound curtains" and 
super-definition color from 70mm film—and its normal seats—the shuttle adventure and 
Walter seemed strangely comftorting.— Peter Britton 


COMBAT-READY — The first thing you notice about this virtual reality parlor is how non- 
IN CALIFORNIA descript it Is. Sequestered between a grocery store and a cafe in 

| Walnut Creek, Calif., it's easy to mistake Virtual World for a sports 
bar or travel agency. Inside, wood paneling, paisley carpeting, and 
Victorian furniture create a warm, lounge-like decor, but the tip-off is that the staff wears 
lab coats, and monitors show live, virtual reality competitions underway in the pod room 
just beyond the velvet curtains. Spectators cheer for their friends inside the pods. 

A $1, one-time membership fee buys you a club card bearing the VR alias name you 
choose, and $7, $8, or $9 (daily, nightly, and weekend rates) buys you a seat on the next 
departing virtual flight. Destinations include "Red Planet," a shoot-em-up cyberspace race, 
and "BattleTech," Virtual World's main attraction, which is based on the center in Chicago. 

Once you enter your pod, you settle into a comfortable leather seat with Surround- 
Sound, a view screen and radar display, throttle, foot pedals, and weapon controls. The 
vehicle is combat-ready. "Battle Tech" plunks you into a weapons-blasting free-for-all. Your 
mission is to seek and destroy. Red Planet is equally heavy on artillery, though the goal is 
to race the players down a long tube to accumulate laps. Afterward, players gather around 
monitors to watch a speeded-up replay of their entire ten-minute episodes. You also re- 
ceive a log of key statistics, such as the number of damage points inflicted and received. 

The parent company, Reality World Entertainment Corp., operates five VR-experience 
parlors in the United States. Future sites include Dallas, Las Vegas, Los Angeles, Hong 
Kong, and London. A spokesperson says the system can readily accommodate other 
software. One coming attraction, "Atlantis," takes players on an undersea rescue mission. 
The parlor attracts 300 to 500 players a day. Credit cards are accepted.—Joe Hutsko 


player in VOR's “Cybergate Adventure" sits in a space- 
ship-like pod, dons a headset, and competes for the last 
habitable planet. 

“BattleTech” Centers have been operating in Chicago 
and Yokohama, Japan. This futuristic battle simulation 
links players in 16 pods. The company plans to intercon- 
nect future centers so that teams from different cities can 
compete against each other. Two high-tech amusement 
centers, each called Virtual Reality Park, are under con- 
struction by Sega Enterprises and should debut in Singa- 
pore and Osaka, Japan, later this year. A spokesman for You really 
the Singapore project reportedly claims that, rather than need a map to 
building a roller coaster, *all we need is a room for our sim- get around the 3 
ulation systems.” theme park atthe З 

For now, Trumbull focuses on the highly immersive and MGM Grand. The hotel * 
participatory power of his Ridefilms. But some day, he obliges. 
says, most casually quoting a character from his film 
Brainstorm: “we'll just plug right into the old noodle.” 85 


= 


rollime 


"ue "E. 


^ 


} | = Р - i 
d ! i 2 : 
=, 


Interstate to Florida. 


-— nnl 
ml - 
" 
„2 
а e 
= o Hom r PRETI 

4; . j — | | | = pe 

| К | "Y аут." pe 

" = 1 : | 

WT ee d т : xw 
Р ғ oo = T rel pu کے‎ ed N 
cum : "- аав .c йтын Р arid 

à Р А ai } igre x Е 
e T Р 
r m— a x 


T^ Jn = 
ia a = I: 
acd ТЕ 5 ы: 
AS ae m new EUNT ET rs | 
all p uf Ji | 
" af ir i =) 4 m : = Y 
= о i np "хыны. 
ا‎ i Erie D ^n 
е m. j à ; 


Nac sspe nico oo E 


T 


А 
„жй m. 
ae E n Tn - f 
a 1 19 = — . T 
i D. 4 5 iz 
ы сз е^ ر‎ "а ^ 
А : - аыл = n : Ua 
EP zm Г. E... 1 i ere | | > 
“tHe!” die " Ж. ч" m 
sume Р А qi n | LEES m 
t eel "uu a | | а - 
ras MX Р { =н. zs A 4 
- " $ y ы " Е tum р E 
xr E pe € ў ч "TA " Е.А i es * -i 
gu Р == " TIN. ан Р - in m T Li жор E = Ln a 
2124 = г = n ч i [a LM - 1 " T om! m phat Ф 
- - = т Р. ^ E - Га" an ы г 
E E „М, 


“= ma, 
E ا‎ Z 
- 


wee OLDSMOBILE 88 ROYALE LSS 
SATURN $12 


аск when, four-wheel drive was considered one of the 

most noteworthy developments in automotive technol- 

ogy. Beginning in the mid-1970s, early pioneers 

| American Motors, Audi, and Subaru made significant 

improvements to four-wheel-drive systems originally 

developed for light trucks to enhance the mobility of se- 

lected models in their fleets. In the 1980s, practically 

every manufacturer perfected at least one four-wheel- 

drive car, and the popularity of that approach flourished. Until, that is, a superi- 
or idea came along. 

DON In 1987, BMW introduced traction control as one of several technological ad- 


vancements stemming from its new 7-series luxury cars. The new system elec- 


SHERMAN  tronically sensed wheel spin and activated the brakes to slow the spinning 
wheel. This directed power to the wheel that had the most traction and helped 
control spins and skids. After three years of success in Europe, BMW began of- 


fering traction control in the United States during the 1990 model year, a few 
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weeks after Cadillac had introduced the same concept as standard equipment on 
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its 1990 Allanté. Traction-control ap- 
plications then spread quickly: Today, 
23 brands offer it, on more than 50 
models (see “Where to Find Traction 
Control”). As a result, many mak- 
ers—including BMW, Ford, Honda, 
Mitsubishi, Pontiac, Toyota, and 
Volkswagen—have phased 
out some or all of their four- 
wheel-drive models. 

Traction control is super- 
seding four-wheel drive for 
passenger car applications for 
a number of reasons. Four- 
wheel drive adds weight, com- 
plexity, and expense to any 
car; it also exacts a penalty in 
fuel economy. Traction control 
does not. Yet, in truly adverse 
circumstances—such as bliz- 
zard conditions—four-wheel drive re- 
mains the preferred means of propul- 
sion. Thus, drivers with a genuine need 
for maximum all-weather mobility 
have naturally migrated toward the 
many excellent four-wheel-drive sport 
utility vehicles on the market. 

Traction control, on the other hand, 
is the right choice for an increasing 
number of drivers because it delivers 
some of the advantages of four-wheel 
drive at a fraction of the cost. 

Traction control (TC) is 
essentially an adjunct to 
antilock braking systems 
(ABS). Like ABS, traction 
control is automatic, re- 
quiring no input from the 
driver. In a traction-control 
system, wheel-speed sen- 
sors signal a combination 
ABS/TC microprocessor that 
one or both drive wheels are 
slipping and that corrective 
action is necessary. What 
happens next varies from sys- 
tem to system. 

In the simplest form of trac- 
tion control, the ABS micro- 
processor orders the brakes applied to 
slow down one or both drive wheels. A 
second approach cuts engine power to 
achieve similar ends. The most sophis- 
ticated systems temporarily take com- 
mand of both the engine and the 
brakes. 


"X Lope 


One thing no traction-control system 
can do is to actually create more trac- 
tion; the operative word here is "con- 
trol." Traction control improves mobili- 
ty on slippery surfaces by optimizing 
whatever traction is available. 
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The benefits are threefold: enhanced . 
stability, superior acceleration, and bet- 
ter grade-climbing ability. 

To test these theories in frigid, 
snow-covered conditions, we gathered 
a small fleet of traction-control- 
equipped automobiles and headed 
north—to a winter proving ground op- 
erated by ITT Teves in Raco, 
Michigan. Thoughtful negotiations 
with Old Man Winter allowed the 
POPULAR SCIENCE test team to slip into 
this godforsaken Upper Peninsula lo- 
cation between bouts of 30-below-zero 
misery. The 10- to 20-degree above-ze- 
ro conditions we enjoyed were ideal for 
low-traction tests involving several 
inches of snow cover. 

As the world’s largest 
supplier of ABS/TC equip- 
ment, ITT Teves main- 
tains the Raco site as an 
indispensable develop- 
ment tool. The carefully 
groomed surfaces we used 
for evaluation included 
dry pavement, glare ice, 
packed snow, and several 
special “split-mu” courses. 
(The Greek letter “mu” is 
the symbol engineers use 
to denote the coefficient of 
friction.) The split-mu test 
courses provide dry concrete 
pavement for the wheels on one 
side of the car and glare ice on 
the opposite side. There is no 

greater challenge to a driveline’s 
ability to optimize available 
traction than the split-mu test. 

We used four such sites: a level 

course, as well as 10-, 15-, and 

20-percent grades. 
Our test fleet consisted of 


From the нЕ the Oldsmohile 88 successtully 
climbs a split-mu grade; the Cadillac Fleetwood 
takes of on the dry-surface acceleration test; 
the Chrysler Concorde launches on snow- 
covered ice; the Saturn SL2 nearly halved 
on the split-mu level sur- 
face with traction control engaged; the 
Lincoln Mark VIII, with traction control 
inoperative at high speeds, swings wide on 
the snow-covered large circle. 
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five 1994 au- 

tomobiles, 
representing 
the full spec- 
trum of traction-con- 
trol systems currently available in the 
United States. You can extrapolate the 
results we got to similarly equipped 
cars in the table on this page. 

The cars we tested range from a 
small front-wheel-drive sedan to large 
rear-drive luxury cars: 

The rear-drive Lincoln Mark VIII 
has the simplest form of traction 
control, an optional brakes-only sys- 
tem that aids traction at speeds be- 
low 25 mph. 

The other rear-wheel-drive model in 
the test group is the Cadillac 
Fleetwood, which includes a full-time, 
brakes-and-engine system. 

Saturn automobiles are unique in of- 
fering traction-control technology in 
the affordable segment of the new-car 
market. Our front-drive SL2 sedan in- 
cluded traction control as part of a 
$725 ABS option available on all 
Saturns with automatic transmissions. 
This innovative system aids traction by 
diminishing engine output as neces- 
sary, at any road speed, with no help 
from the brakes. 

The Chrysler Concorde uses the op- 
posite tack: brakes only, operating on 
its front-drive wheels. However, like 
the Mark VIII, this $175 traction-con- 
trol option works only below 25 mph. 

Rounding out the quintet is the 
front-drive Oldsmobile 88 Royale, with 
an all-speed, brakes-and-engine sys- 
tem that also adds $175 to the sticker. 


ur test protocol consisted of both 

subjective observations and objec- 

tive measurements. We evaluated 
the cars’ behaviors on a 700-mile inter- 
state-highway roundtrip between 
home base and the test site and on ru- 
ral Michigan roads both before and af- 
ter the visit to Raco. Since these evalu- 
ations took place in January, it goes 
without saying that snow and ice were 
integral to the proceedings. 

At the winter proving grounds, our 
standard mobility yardstick was the 
distance required to accelerate from ze- 
ro to 30 mph, measured by our comput- 
erized fifth wheel on the four level sur- 
faces at our disposal: dry pavement, 
glare ice, packed snow, and the afore- 
mentioned split-mu footing. To quanti- 
fy the effectiveness of the different 
traction-control systems, acceleration 
runs were made with traction-control 
systems functioning, and then deacti- 
vated. We also conducted go/no-go tri- 
als on split-mu grades that simulate 
the difficulty of negotiating a steep and 
slippery driveway. Final subjective 
evaluations took place on ice and snow 


WHERE TO — 
FIND TRACTION CONTROL 


MAKE MODEL TYPE/BRIVE PRICE 

15/65 coupe | Brokes& Engine FWD | Std. 

NSX Brakes & Engine RWD | Std. 
BMW 325, 525 Brakes & Engine RWD | $995 

530,540,740 Brokes & Engine RWD | $1,350 

530i Touring, 

750, 850 Brokes & Engine RWD | Std. 
Buick le Sabre Limited, 

Park Avenue Brakes & Engine FWD | 5175 
Cadillac | DeVille Brokes & Engine FWD | $175 

Concours, 

Eldorado,Seville | Brakes & Engine FWD | Sid. 

Fleetwood Brokes & Engine RWD | Std. 
Chevrolet | Corvette Brakes & Engine RWD | Sid. 
Chrysler | Concorde, 

New Yorker, LHS | Brakes Only FWD $175 
Dodge | Intrepid ES Brakes Only FWD $175 
Engle Vision TSi Brakes Only FWD $175 
Ford Crown Victoria | Brakes Only RWD 5665" 

Thunderbird LK | Brakes Only RWD | S210 
Infiniti 045 Brakes & Engine RWD | $1,600 

045 Touring Brakes & Engine RWD | $1,500 
Lexus SC300** 65300, 

| SC400 Brokes & Engine RWD | $1,800 
L5400 Brakes & Engine RWD | $1,900 


“Includes antilock brakes ** Automatic transmission only 


circles approximately one mile in cir- 
cumference; this was to assess corner- 
ing stability at highway speeds. Here’s 
what we learned: 

Conventional wisdom says that 280- 
horsepower rear-drive touring coupes 
riding on wide-tread tires are best 
tucked away in the garage when winter 
weather turns nasty. To challenge that 
notion, Lincoln offers traction control 
on its flagship coupe. 

When both rear tires spin on any car, 
there’s an immediate loss of directional 
stability. At high speeds on slippery 
surfaces, the vehicle becomes a ditch- 
seeking missile. At low speeds, the re- 
sult is fruitless fishtailing. 

When the Mark VIITs Teves ABS/TC 
wheel-speed sensors detect slip, the 
brakes are applied at the spinning 
wheel(s) in an attempt to bring its rota- 
tional velocity back in line with the 
front wheels. When this occurs, the 
driver may or may not notice a subtle 
ratcheting sound at the rear of the car. 

Traction control actually slowed 
down the Lincoln’s acceleration on dry 
pavement. Likewise, it hampered 
progress on packed snow. (That’s why 
an off switch is provided.) However, 
traction control was very effective on 
both glare ice and the split-mu sur- 
faces, chopping the acceleration dis- 


MAKE MODEL TYPE/DRIVE — PRIGE 
Lincoln | ш | 

Mark Vi Brakes Only RWD | $215 
Mazda | Millenia Engine Only FWD $600 

Millenia $ Engine Only FWD Std. 
Mercedes- | C280, E320, 
Benz E420, $320, 

5420 Brokes & Engine RWD | $2,615 

E500, 5500, | 

S600, SL Brakes & Engine RWD | Std. 
Mercury | Cougar XR7 Brakes Only RWD $210 

Grand Marquis | Brakes Only RWD $665* 
Mitsubishi | Diamante LS Engine Only RWD $678 
Oldsmobile | 88, 98 Brakes & Engine FWD | 5175 
Pontiac Bonneville Brakes & Engine FWD | 5175 
Saab 9000 Aero Brakes & Engine FWD | 5895 

V6 900 Engine Only FWD Std, 
Saturn All automatis | Engine Only FWD $725** 
Toyota Supra Turbo | Brakes & Engine RWD | Std. 
Vovo — | 850 Brakes Only FWD $385 
Volkswagen | Jetta 111 GL 

ur trai 
Passat GLX Brokes Only FWD Std. 


tances by 48 and 85 percent, respec- 
tively. The Mark VIII marched up the 
10-percent grade with the aid of its 
traction control, but failed to negotiate 
the two steeper hills in our test. 

We noted three major limitations 
with this system. Since it works only at 
low speeds, it was no help on the large 
circular track, where the Mark VIII 
cornered with its tail swung wide. At 
low speeds, restraint on the part of the 
driver is a must, because the combina- 
tion of a heavy throttle foot and the 
mighty four-cam Lincoln V8 can easily 
overpower the rear brakes and incite 
wheelspin. The third problem is that 
the rear brakes can overheat if traction 
control is activated for more than a few 
seconds. In such instances, the system 
automatically shuts down to let the 
brakes cool and avoid damage. Then, 
after a computer-calculated time peri- 
od, the traction-control system auto- 
matically springs back to life. 

The bottom line is that limited trac- 
tion control is better than nothing. But 
a $40,000 state-of-the-art coupe de- 
serves top-shelf technology, not this 
stopgap system. 

The Bosch system employed on the 
rear-drive Fleetwood uses both brakes 
and throttle control to optimize avail- 
able traction. As our test results show, 
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it works marvelously well, transform- 
ing what would otherwise be a hippo on 
ice into a svelte figure skater. For ex- 
ample, on the split-mu surface, with its 
traction-control system disabled, the 
Cadillac required nearly 600 feet to ac- 
celerate to 20 mph, and it had insuffi- 
cient room to reach 30 mph. With trac- 

[Continued on page 96] 


MAKE MINE FULL TIME 


| have had the worst experiences losing 
control on slippery roads, usually while 
moving from relatively dry lanes into par- 
tially snow-covered passing lanes. This 
makes me partial to a traction-control 
system that operates at all speeds. 

In our test group, the full-time category 
included the Cadillac Fleetwood, the 
Oldsmobile 88, and the Saturn. 

The most impressive is the Cadillac, 
mainly because a heavy, rear-drive car is 
particularly nasty when the rear end be- 
gins to slide at the onset of a spinout. 
With traction control, the big Caddy be- 
comes a lamb. The throttle nudges you 
back underfoot, reducing power just 
enough to tuck the rear wheels back in 
line. At 50 mph or so, controlling a high- 
speed, sliding turn on packed snow be- 
comes a matter of holding down the throt- 
tle and making minor steering corrections. 

The Olds 88's traction intervention is 
easily as impressive, but this front-driver 
is more stable to begin with. As the front- 
driving wheels begin to spin, engine 
power is reduced. The intervention is so 
smooth it is barely noticeable, but like 
the Cadillac, the Olds slows itself to the 
appropriate speed, and both ends stay 
in line. 

The front-drive Saturn is also relatively 
stable. and its simple cut in power is 
nearly as effective as more complex sys- 
tems in balancing the car in a slide. The 
Saturn's weakness is in getting unstuck, 
since a drive wheel on ice simply spins. 

Unfortunately, the brakes-only systems 
operate only at low speeds. Their primary 
function is to keep the wheels from spin- 
ning at a stoplight, or to temporarily apply 
the brake to a wheel stuck on ice. The 
Chrysler Concorde works particularly well 
from a standing stop and when climbing 
slippery hills. The Lincoln Mark VIII is 
marginal; it controls wheelspin but is easi- 
ly overpowered by engine torque. It's rel- 

_atively easy to throw this car into a spin, 
or make it fishtail from a standing start. 
Getting unstuck is a convenience, but re- 
taining control on an icy highway is a ma- 
jor addition to safety.—Dan McCosh 
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Brakes (front, rear).................... 


EPA MILEAGE 


Cadillac Fleetwood 


| Chrysler Concorde 
| Lincoln Mark VIII 


Oldsmobile 88 Royale 
Saturn 512 


TRACTION- 
CONTROLLED 
ACCELERATION 


и» me to achieve 

mp rest on û variety 

of level surfaces. 

Traction control On/Off 
Dry (distance in ft.) ............... 95/97 
Ice (distance in ft.].................. 630/664 
Snow (distance in f1.).............. 354/370 
Split-mu (distance in ft.) ......... 595/994 


GRADE-CLIMBING 
ABILITY 


Split-mu t one drive wheel 
on ite, the on dry pavement. 


ОНУ, 2 valves/cylinder 
Power (hp @ трт)... | 170 @ 4,800 


4-speed automatic 
2.841 


MacPherson strut, coil 
springs, antiroll bar 


тит aii ank 
coil springs, antiroll bar length control arms, 


Turning circle: (ft.)........................ 


Vented disc, drum; power 
assist ond ABS 


1527.595 
Traction control, 5175 


PAR RTS y, LABOR” 
Front brake pods..... 
Front shock/insert..... 


"Labor costs reflect manufacturer's flat-rate time allowance multiplied by typical dealership labor rates per hour. 


coil springs, antiroll bars 


Rigid axle, 4 trailing links, 


coil springs, antirall bors 


Recirculating ball, speed- 
sensitive power assist 
40.5 


Vented disc, drum; power 


ү 


| Brougham equipment, 


52,250; chrome wheels, 
$1,195; security package, 
$545; sound system, $396; 
automatic doy,/night 
mirror, 5110 
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If you've got a young family and are 
looking for fun, get into fishing! You 
don’t need a lot of expensive gear or 
even a boat to get started. Here are 
some helpful hints from the folks at 
Johnson/Minn Kota: 


OUTFITTING THE FAMILY 


First, pick equipment that’s depend- 
able and easy to operate. The most popular 
starter sets for kids and adults is a spincast 
rod/reel combo, like Johnson’s Tangle Free 
or Country Mile sets. Both feature push- 
button line control and no-twist drag sys- 
tems for trouble-free fishing. You can outfit 
3 family of three for about $60 with these. 

Live baits such as worms and min- 
nows work well, but artificial lures are a 
lot easier to handle when you're teaching 
youngsters to fish. A start-up tackle box 
should include both, including tried-and- 
true lures like Beetle Spins in a variety of 
colors and flavor-enhanced artificial grubs, 
along with snelled hooks (size 4), small 
oobbers and X-ounce split-shot weights for 
baits. Other necessities include a stringer 
'or your catch, a pair of long-nose pliers or 
hook remover—and a family fishing license. 


Don't worry about where to go. Most 
communities are within easy driving to a 
ake, stream or other fishable waters, and 
state fish and game departments usually 
offer maps showing where you can fish. 

When getting started, the size or 
species of fish isn't as important as seeing 
he thrill on a child's face when something 
oulls on his or her line for the first time. 
?ut the first catch in a bucket of water 
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JOHNSON/MINN КОТА , 


and let it swim around—kids аге fasci- CHOOSING YOUR EQUIPMENT 


nated by that. Then, when it's time to go, 


the fish can be released unharmed. It's a For every reel, there is a small range 
good lesson in "catch and release," and of rods designed to match it. And unless 
the first step on the way to a lifetime of you buy a factory-matched set, you may 

outdoor enjoyment. not get the best performance from either. 


2 BALL BEARINGS 


A и itchell Long Shot Series. 


imple solution % 


1 in fie ko cast dilemma. 1 


ur 


As you survey the long-cast reels offered today the variety of 
models, features and prices can be confusing. Luckily there 
are the Mitchell Long Shots. These ball bearing smooth reels 


offer something no other reels can— 
the assurance of quality that only MITCHELL 3 


Mitchell provides. The Legend Lives On. 


Minn Kota AutoPilot: The motor that steers itself. Just point it the direction you 
| want to go--and forget it. AutoPilot holds a course steadier than you can. Corrects 
automatically, if the boat swings only two degrees off course. So you can give all 
your attention to the fish. Bow and backtroller models. All with 


Е Weedless Wedge props, unbreakable composite shafts н ~ 
and up to 48 lbs. of thrust. Makes your boat a 4-Wheel Drive fishing 


machine. With a brain. That gets you closer to fish. And while you're ШУРГУУ FPSZPF FF 


there, pick up any litter you find. Clean water is better for us all. AutoPilot 


Rods range from just over 4 feet to 
more than 10 feet in length. The “action 
or stiffness of freshwater rods ranges from 
ultralight to medium heavy. Their flexi- 
bility may be concentrated near the tip or 
distributed along their entire length. 

Each manufacturer has its own way of 
categorizing reels, but all fall into four 
general groups: 

Ultralight (reel weight 5-6 oz.; 

line weight 2-6 Ib. test). 
Light (reel weight 7-9 oz.; 
line weight 6-IO Ib. test). 

Medium (reel weight 10-12 oz.; 

line weight 8-14 Ib. test). 

Medium-heavy (reel weight 15+ oz.; 

line weight 12-20 Ib. test). 

Rods for Ultralights are 4% to 5 feet 
long. Their supple action is perfect for 
casting light lures, from Ж to Ж oz., for 
panfish, trout or walleyes. 

Rods for Light reels are 5% to 6% feet 
long and are designed to cast % to и oz. 
lures. If you own only one rod and reel, 
this is the best all-around combo for fresh- 
water fishing. 

Rods for Medium reels are 6 to 7% 
feet long and are meant for $ to % oz. 
lures, which includes most jigs, spoons 
and crankbaits. They have medium-heavy 
actions for pike, bass, salmon, muskie, 
and light saltwater fishing. 

Rods for Heavy reels are 7 to 11 feet 
long and will handle Ж to 6 oz. lures. They 
are generally used for saltwater fishing from 
boats or for casting into the surf. 

Finally, when buying a rod and reel try 
to match quality and price. An expensive 
rod won't make a medium-priced reel | ps 
form any better. 


TROLLING MOTOR BASICS 


When you do move up to owning a 
boat, particularly one used for freshwater 
fishing, you'll want to consider buying a 
trolling motor. These lightweight, battery- 
powered, silent-running motors have revolu- 
tionized fishing by allowing anglers to move 
and position a boat with stealth and ease. 

To keep a trolling motor running at top 
efficiency, you need to know a few things 
about maintaining and operating not only 
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the electric unit itself, but also the storage 
battery that provides its power. 

If you have the option, it's best to buy 
a new or almost-new motor. In just the 
past few years, significant improvements 
in motor and propulsion design have been 
made over older models. A good example 
is Minn Kota's Weedless Wedge propeller, 
which virtually eliminates hangups in 
weed-choked waters and performs like 
"4-wheel-drive" on your boat. 

New electronics have also improved 
dependability in electric motors, and have 
resulted in such features as "pulse-width- 


modulation." This circuitry converts 
direct battery current into 20,000 pulses 
per second, which can extend battery life 
up to five times and offers more precise 
speed control and greater thrust. This 
feature also increases operating efficiency 
at lower speeds—just the opposite of 
older-model motors with stepped speed 
controls. Minn Kota's Maximizer trolling 
motors are more efficient at converting 
amps into thrust at low speeds than at 
high speeds, and low speeds are what 
you use most when stalking your favorite 
fishing spots. 
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FREE ROD! 


Buy any Johnson TangleFree, TangleFree Plus, 


Country Mile. or Country Mile Plus reel and we'll 
send you.a free high-performance spincast rod. 
($14.95 Value) Send $3.95 shipping and handling 
with sales receipt of purchase and coupon to 

.. VM Mailing, Inc., Р.О. Box 3208, Mankato, MN 


56009-3908. Allow 6-8 weeks for 


delivery. Offer expires Sept. 1, 1994. 
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Tragedy and triumph 
[Continued from page 63] 


gators believe, molecules of the stuff 
“migrated,” probably as gas, through 
elastomer valve seals. Once it got into 
the pipes, Glenn Cunningham said, “it 
dewed out" in the intense interplane- 
tary cold. Traces of liquid early on 
could then help create a heat pipe ef- 
fect, which sucked more nitrogen 
tetroxide past the seals. 

By August 21, there could have 
been a few grams, one or two table- 
spoons, of liquid in the thin-walled ti- 
tanium tubing that lead to the com- 
bustion chamber. 

In the most probable scenario, pres- 
surizing the system blew the liquid ni- 
trogen tetroxide into contact with the 
hydrazine. The Coffey Report calls the 
result a ‘combusting’ and a ‘burning.’ 
It also was explosive. 

In a fraction of a second, the hyper- 
golic liquids went from negative tem- 
peratures to more than 3,000°C. Labs 
tests showed that just one-tenth of a 
gram of nitrogen tetroxide, mixed ap- 
propriately with the hydrazine, would 
be enough to melt one centimeter of 
the titanium tubing. 


ture, It depends on how much of 

the liquids mixed, and where. The 
tubing could have melted like butter 
before popping. It could have blown 
instantly, like a metallic aneurysm. Or 
a super-hot shock wave could have 
shot up the tube and into the fuel 
tank, blowing it up like a bomb. 

If the tubing popped, gases jetted 
out and sent Mars Observer into an 
uncontrolled spin. Its main antenna 
and solar panels would have torn 
away. Its low-gain antenna, and the 
small Mars Balloon Relay transmitter 
that should have picked up signals 
from the planned U.S. 1996 Pathfind- 
er mission to Mars, may never point 
toward Earth. But even if they did, 
the ships batteries would soon have 
gone dead. 

If the fuel tank blew, Mars Observer 
was shredded. 

Either way, all attempts by con- 
trollers at JPL to get that transmitter 
back were doomed to failure. 

But if the transmitter had been on 
when the catastrophe hit, experts 
back home would at least have more 
clues. For want of $375,000, priceless 
data was lost. 

And perhaps for want of only a few 
more million dollars, the whole mis- 
sion was lost. 

“We made a decision seven months 
before launch to delay pressurizing 
the tanks,” Glenn Cunningham said. 
“The original plan was to pressurize 
five days after launch, following our 
usual philosophy of making configu- 


E what happened is conjec- 
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ration changes early іп а mission." 

The pressurizing is needed to force 
fuel and oxidizer out of their tanks 
and toward the combustion chamber. 
With the system pressurized, nitrogen 
tetroxide would not have had 11 
months to gradually leak into the 
lines. 

But in examining data from earlier 
planetary missions, technicians spot- 
ted a potential problem. "We found 
that pressure regulators had leaked in 
the past,” said JPLs chief investigator, 
Rhoads Stephenson. The result could 
have been a pressure buildup in pro- 
pellant tanks that would eventually 
have caused them to blow up. 

"Viking had that problem on the way 
to Mars," Stephenson said. ^We had to 
waste fuel with extra maneuvers just 
to create some empty space in the 
tanks to handle the overpressure." 

With a launch date rapidly ap- 
proaching, the JPL team looked at the 
options. There were two. One was to 
tear Mars Observer apart to install 
additional pressure valves that would 
prevent pressurization problems. The 
job would cost millions and would de- 
lay launch until 1994, when the next 
time of favorable alignment of Earth 
and Mars occurred. The other choice 
was to delay pressurization until just 
before the ship got to Mars. 

That would mean using residual 
tank pressure to force out the liquids 
needed for small midcourse correc- 
tions. And that, in turn, would mean 
that traces of hydrazine might be left 
downstream in the unpressurized sys- 
tem. The question of upstream con- 
densation by nitrogen tetroxide didn't 
come up. It was unknown in earlier 
bipropellant systems. 

"Like Dr. Coffey said," Cunningham 
sighed, “what you don't know, you 
don't know.’ And as it turned out, we 
may have been damned either way. 
Sweeping the system clean on Day 
Five would work, but then we'd be fac- 
ing the risk of a slow regulator leak 
overpressurizing the tank in those 
same 11 months." 

Overpressurization was, in fact, 
number two on the list of potential 
causes listed by the Coffey Board. But 
rather than pinpointing a slow dribble 
of helium building up pressure over 
months, the board decided that it 
couldn't eliminate the possibility that 
the regulator stuck open during those 
14 minutes. If that had happened, the 
nitrogen tetroxide tank would have 
blown and "this would destroy the 
spacecraft." 

The scenario, according to the report, 
^while unlikely, cannot be ruled out." 

Throughout its investigation, the 
board was hampered by lack of infor- 


mation about those crucial 14 min- 
utes. Did something happen in the 
first 30 seconds? After nine minutes? 
If Mars Observer had been transmit- 
ting data, then suddenly died, the mo- 
ment of extinction would have provid- 
ed vital clues. 

That left investigators with the 
chore of examining every possibili- 
ty—59 of them were identified—then 
eliminating everything that was “im- 
plausible or extremely unlikely" A 
meteoroid hit, for instance, was dis- 
missed as a one-in-millions chance. 

Number three among the causes 
that could not be eliminated was a 
malfunction by a pyrotechnic device. 
In that scenario, the NASA Standard 
Initiator used to blow open the check 
valves would have ejected backward 
like a bullet. That actually happened 
to a similar valve designed and tested 
by the European Space Agency, (ESA) 
though it has never happened with 
the NASA design. 

The ejection wasn't eliminated be- 
cause lab tests in late 1993, using the 
same manufacturing lot as the Mars 
Observer devices, showed erosion in 
the screw threads that held them to- 
gether. None of the devices failed in 
testing, however. 

If one had failed in space, the eject- 
ed piece would have traveled only 
slightly slower than a .22 bullet. It 
could have punctured a propellant 
tank, leading to an explosion, or it 
could have destroyed vital electronics. 

Before such pyrotechnic devices are 
used again, the board said, "the differ- 
ences between the ESA valves and the 
Mars Observer valves need to be un- 
derstood." 

Electronics failure was the final sce- 
nario that Coffey's investigators 
couldn't rule out. The spacecraft's 
power supply used several diodes with 
ultrathin insulation, or with wiring 
that raised suspicions. “A permanent 
short in any one of these diodes would 
render the spacecraft useless,” the re- 
port said. 

But still, that short would have had 
to occur during the silent 14 minutes. 
A jolt could do the job, and there were 
jolts from the pyro firing and pressur- 
ization sequence. But there were far 
greater jolts during the original 
launch, and during midcourse maneu- 
vers. The correlation with the 14 min- 
utes was weak, but not weak enough 
to ignore completely. 

JPLis internal investigation added 
loss of both spacecraft computers and 
loss of both the primary and backup 
transmitters to the list of contenders. 
The odds on such simultaneous fail- 
ures, however, are remote. 

Now NASA faces the problem of 


what to do next. No more Titan III 
launch vehicles are available and a 
duplicate Mars Observer built from 
spare parts would be too heavy for 
smaller rockets. Given the potential 
problems of the spacecraft, a duplicate 
would not be a good idea under any 
circumstances. Indeed, at the news 
conference presenting the results of 
the Naval Research Laboratory re- 
port, Dr. Coffey said “if you reflew 
Mars Observer and did nothing differ- 
ent, there’s a high probability you 
would lose it again.” 

JPL's answer is to prepare a new 
and simpler spacecraft for launch in 
1996, carrying many spare scientific 
instruments. This "Observer Lite" 
spacecraft would be launched aboard 
a Delta rocket. A second and even 
smaller craft would be sent out during 
the next launch window, in early 1999, 
carrying the remaining instruments. 
Mike Malin's camera system would go 
on both missions. 

That plan fits with NASA Adminis- 
trator Daniel Goldin's philosophy of 
"smaller, faster, cheaper" in develop- 
ing scientific spacecraft (“Space after 
the Race," August, '93], though not 
with his concern about sending solo 
spacecraft on interplanetary missions. 
And rerunning the Mars Observer 
mission didn't fit with overall plans 
for the decade. 

Even so, NASA included funds for 
Observer Lite in its budget request for 
fiscal 1995, which went to Congress in 
early February. JPL probably would 
select a new contractor, with interplan- 
etary experience, to build the small ba- 
sic spacecraft. “We feel pretty good 
about being able to do it in just two 
years," Glenn Cunningham says. “All 
of the Observer's electronics spares are 
in a warehouse in New Jersey and are 
available." 


he space agency already has one 
LES launch planned for 1996, the 

Pathfinder mission that would put 
both a lander and a tiny robot rover on 
the planet's surface in late 1997. A 
Russian mission is also planned for 
that year, carrying balloon-borne in- 
struments that will rise and fall 1n the 
Martian atmosphere. 

Observer Lite would carry a relay 
transmitter to communicate with the 
Russian craft and with U.S. landers. 

Whatever happens, three years of 
time and the chance for valuable plan- 
etary research will have evaporated. 
Mike Malin looks forward to his cam- 
era finally getting to Mars. Mean- 
while, he shrugs philosophically. 

“The basic lesson," he said, “is that 
deep space exploration is hard and 
risky." 
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Controlling traction 
[Continued from page 90] 


tion control, it achieved 30 mph in less 
than 200 feet. Steering corrections to 
keep the tail in line are still necessary 
on curvy roads, but the likelihood of a 
spinout is practically eliminated. 

On the split-mu grades, the Cadillac 
climbed the 10- and 15-percent slopes 
with ease (TC engaged) but failed on 
the 20-percent hill. We noticed that not 
only was the drive wheel on ice spin- 
ning, but the one at the opposite end of 
the rear axle was also. This was due to 
test conditions: Snow and moisture 
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that had dripped onto what was sup- 
posed to be dry pavement had reduced 
grip so that the one effective drive 
wheel didn't have sufficient traction to 
heft its 4,500-pound load up the hill. In 
other words, the system was willing, 
but test circumstances foiled success. 
Three telltales alert the Cadillac 
driver to what's going on: If the system 
is deactivated (by means of a switch in 
the glovebox), an orange warning re- 
ports “traction control.” When it’s work- 
ing, a blue “traction engaged” signal is 
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illuminated. Also, a thumping sensa- 
tion through the accelerator pedal indi- 
cates that the system is automatically 
modulating the engine’s throttle open- 
ing to cut power. 

This effective traction-control system 
is a boon to large rear-drive sedans. 
Now, when Cadillac drivers set sail for 
Florida in their land yachts, the perils 
of negotiating northern states in winter 
are vastly reduced. 


esourceful Saturn engineers real- 
В that they already had the 
akings of traction control in 

their ABS system. All that was neces- 
sary was an intelligent reprogramming 
of the powertrain control computer, so 
that it could interact with the ABS con- 
troller. When wheel slippage is detect- 


| ed, three things happen in sequence to 


reduce wheel torque: Ignition timing is 
retarded, the automatic transmission 
is commanded to upshift, and fuel de- 


i | livery is interrupted. 


The driver sees a flashing "traction 
active" lamp in the dash and feels a re- 
duction in forward thrust. This system 
provides a modest performance im- 
provement on ice and snow and a more 
significant benefit in split-mu condi- 
tions. It also works at all speeds. When 
traction conditions warrant interrupt- 
ing fuel delivery, the driver feels a per- 
sistent chugging action regardless of 
the throttle position. What the Saturn 
won't do is climb slippery hills: Lacking 
brake application (to help channel 
torque through the open differential to 
the wheel with grip), the Saturn was 
stymied by our split-mu grade tests. 

Even though this traction-control 
system is limited, it’s worth every nick- 
el for those who must drive on slippery 
roads. In short, it’s one of the best rea- 
sons why northern-clime compact-car 
customers should include a Saturn on 
their shopping lists. 

When traction control teams up with 
front-wheel drive, the principal benefit 
is minimal loss of steering response 
during acceleration on slippery sur- 
faces. (Steering response drops to zero 
when both front wheels spin.) The 
brakes-only Chrysler system also pays 
off with improved acceleration perfor- 
mance on ice, snow, and split-mu sur- 
faces, with benefits ranging between 7 
and 76 percent. The Chrysler Concorde 
also passed all grade-climbing tests. 
Two negative observations: heavy 
wheel fight during split-mu accelera- 
tion, and automatic (temporary) shut- 
down caused by overheated front 
brakes during repetitive packed-snow 
acceleration tests. 

Because the Concorde's drive wheels 
bear well over 60 percent of its mass, 
the car is inherently surefooted in slip- 


pery conditions. Adding traction con- 
trol—even this inexpensive, low-speed 
system—boosts confidence one signifi- 
cant notch higher for those who despise 
winter driving. 


B leve saved the best for last. The 
front-drive Oldsmobile 88 
EE Royale, equipped with new-for- 
1994 full-speed brakes-and-engine 
traction control, turned in a superlative 
report card—with the shortest acceler- 
ation distances, impressive hill-climb- 
-ing ability, and excellent behavior in all 
of our subjective evaluations. 

When traction control is called for, 
this Teves system automatically ap- 
plies the brakes on either spinning 
wheel, and signals the powertrain 
control module to reduce torque. In 
sequence, fuel delivery is diminished, 
ignition is retarded, and the amount 
of exhaust gas recirculation (EGR) is 
increased to diminish the engine’s 
output. If those measures aren't suffi- 
cient to bring the drive wheels back 
into synch with the free-rolling rear 
wheels, the EGR is shut off, and fuel 
delivery is interrupted to one, two, or 
three cylinders, as needed. The net 
loss of torque can amount to 60 per- 
cent. According to our test results, 
that's quite sufficient. 

Because this traction-control system 
works at all speeds, it automatically 
swings into action to help stabilize the 
car on a surprise patch of ice, say, on an 
interstate highway bridge. And because 
it costs only $175, no northern-state 
Olds 88 owner should go without it. 

The final tally is: The GM system 
demonstrated by the Olds 88 combines 
very effective traction control with 
front-wheel drive to provide the maxi- 
mum mobility this side of four-wheel 
drive. The second-place Cadillac 
Fleetwood has equally sophisticated 
traction control but lacks the advan- 
tage of having most of its (considerable) 
weight postioned over the drive wheels. 
The Chrysler Concorde finishes third, 
with an effective system that unfortu- 
nately works only up to 25 mph. The 
fourth-place Saturn works at all 
speeds, but only with moderate effec- 
tiveness. However, Saturn deserves ex- 
ira credit for pioneering traction con- 
trol at the low end of the price scale. 
The Lincoln Mark VIII finishes last in 
our group, with low-speed traction con- 
trol that doesn't adequately compen- 
sate for the inherent clumsiness of rear 
drive in the winter environment. 

If traction-control systems have any 
problem, it is that their effectiveness 
might lead to driver overconfidence. No 
traction-control system works when 
you are sliding off the road because you 
were driving too fast for conditions. 85 
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Unwired 
[Continued from 2 69] 


Newton and Zoomer models sell for 
with their optional modems. Judging 
by the list prices of earlier PDAs and 
cellular phones, though, Simon’s street 
price could soon be substantially lower. 
BellSouth says it plans to make Simon 
available nationwide this month. 


the unmistakable imprint of its cre- 


E Simon, the Envoy PDA bears 
tors, Motorola and General Magic. 


| A squarish little computer with a 


touch-screen LCD and an antenna 
swinging up from one side, Envoy con- 
tains the same type of wireless radio- 
frequency modem Motorola puts into 
its bulkier commercial products for de- 
livery vehicles, construction sites, and 
other outdoor environments. The new 
RF modem in Envoy is small enough, 
however, to leave room for a standard 
data/fax modem (for cabling to a phone 
jack) and a pair of PC Card slots. En- 
voy uses Motorola's new 68349 micro- 
processor, a 32-bit chip similar to the 
one in most Macintosh PCs. 

This heady set of hardware is com- 
plemented by General Magic's clever 
Magic Cap software [^Best of What's 
New," Dec. 93], which manages to 
make sophisticated communications 
functions seem simple—even playful. 
Magic Cap is essentially the operating 
system and interface software, similar 
to Microsofts Windows or the Apple's 
System 7 for the Mac. But unlike tra- 
ditional PC interfaces, Magic Cap 
mimics the physical world around us. 
Its opening screen and home base is a 
picture of a desktop adorned with fa- 
miliar items like a Rolodex and date- 
book. You'll also find in and out boxes 
and a filing cabinet. These objects do 
pretty much what you'd expect, which 
is precisely the point. 

Fun is also the point. Magic Cap not 
only lets you put text into your “post- 
card" messages, but pictures, animated 
images, songs, and voice recordings as 
well. Using the "stamps" built into 
Magic Cap, for example, you can send a | 
birthday greeting with a picture of a 
cake and with musical best wishes. 

Magic Cap extends beyond the desk- 
top, too. An adjoining "hallway" leads 
to other "rooms," including a game 
room and a library. Venturing “out- 
side," you can stroll through Magic 
Cap’s “downtown” area, in which build- 
ings can represent various on-line 
shops and services. 

Magic Cap also includes an innova- 
tive, though largely invisible, technology 
called Telescript. Telescript is a kind of 
programmer's tool kit for developers of 
electronic services. It ensures these ser- 
vices will work smoothly on any device 
that supports Telescript (including all 
General Magic devices, future Newtons, 
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and probably many other upcoming de- 
vices). Telescript also allows customers 
to go beyond the normal give-and-take 
of the on-line world through the butler- 
like aid of "intelligent agents" [see "In- 
telligent Agents in Cyberspace"]. 

Envoy is not all magic, however. 
There's no built-in phone, so you'll still 
have to pack a cellular unit if you want 
to be able to chat as you move along. 
Envoy's unlit screen can be difficult to 
read too, especially compared with the 
brightly lit screens on most portable 
PCs these days. And Envoys larger- 
than-suit-pocket size and high price 
(about $1,500) all but guarantee it will 
be used mainly for business trips 
rather than trips to the mall. 

The intensifying competition in 
PDAs this year will undoubtedly result 
in smaller devices at more modest 
prices. But for many would-be buyers, 
the biggest lure may not be all the fan- 
cy communications hardware. Rather, 
what will make these wireless gizmos 
truly appealing is what you can do with 
them. Already, a number of e-mail and 
paging services are available for the 
Newton and Zoomer devices, as well as 
for Simon and Envoy. But broader on- 
line services targeted at consumers— 
not computer whizzes—will likely at- 
tract even more buyers. AT&T's 
PersonaLink and Apple's eWorld are 
two of the first in this new breed. 

PersonaLink, the first service to use 
the Telescript technology, is designed 
as a kind of electronic “community” 
that combines work and leisure pur- 
suits. In addition to the usual messag- 
ing and news features, PersonaLink 
will feature electronic meeting places, 
games, and shopping services, among 
other things. One of the first, eShop, 
will feature a variety of on-line stores 
in which you can browse through a 
rather lifelike "three-dimensional" 
store setting. PersonaLink is expected 
to start service this summer, and will 
be available first on General Magic 
communicators like the Envoy. 

Similarly, eWorld (no relation to 
eShop) uses the community concept 
and a highly visual interface to make 
all types of on-line activities more invit- 
ing. In a refreshing contrast to text- 
based services, eWorld presents a bird’s 
eye view of an electronic town square, 
featuring a marketplace, newsstand, li- 
brary, and other “buildings.” eWorld 
will be available for Macintosh users 
this spring and for Windows and New- 
ton users later this year. 

Whatever the combination of person- 
al communicators and services, PDAs 
clearly won’t be mute machines for 
much longer. They may become among 
the most useful—not just the most cu- 
rious—gadgets around. 85 
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The eternal airplane 
[Continued from 75] 


flight a decade ago сап do it today. 
New motors, power-control electron- 
ics, flight-control actuators, autopilots, 
and lightweight, high-performance sili- 
con solar arrays make the difference. 
Now, when electrical losses and me- 
chanical friction in the propulsion sys- 
tem are considered, seven percent of the 
solar energy collected is converted into 
propulsive thrust powering the air- 
plane, Colella says. The best system 
that could be built in 1980 was only four 
percent efficient. The new motors need 
no gearboxes, and fixed-pitch propellers 
replace the complex variable-pitch 
props previously used, eliminating al- 
most 100 parts from each motor pod. 


lot of things happen to a solar- 
Д: airplane as it gradually 

climbs from a runway in the 
dense air near sea level to the cold, 
thin air at very high altitudes. On 
takeoff, Pathfinder’s props spin at 
about 300 rpm to reach a lazy 15 mph. 
As the craft ascends through the thin- 
ning air, motor speed must increase to 
maintain the propellers’ thrust, and 
airspeed must increase to maintain 
the wings lift. 

At 70,000 feet, the motors need to 
spin at 1,700 rpm to reach an airspeed 
of about 90 mph. Cruising in the mid- 
dle stratosphere requires about six 
times the power and speed needed at 
sea level. Fortunately, the solar cells in- 
crease their output somewhat during 
the climb, due to better cooling and es- 
caping the atmospheric haze present at 
lower altitudes. 

Ascending through the powerful and 
unpredictable winds of the jetstreams 
will be the airplane's most formidable 
trial. Consequently, it's built to with- 
stand five-g loads during flight. The ef- 
fects of strong gusts are minimized by 
distributing the wind's force through- 
out the featherweight airframe. 

Though Pathfinder lacks the fuel cell 
energy-storage system slated to appear 
in its successor, the Helios, the craft ac- 
tually could fly for weeks on end—as 
long as it's in the vicinity of the North 
or South Pole. If funding permits, the 
airplane may be launched from Allen 
Army Airfield near Fairbanks, Alaska, 
during the summer months when con- 
tinuous daylight above the Arctic circle 
would provide 24-hour solar electricity. 
New bi-facial solar cells to be installed 
on the transparent wingskins will 
make the most of the low sun angles 
encountered in polar regions by captur- 
ing some of the energy of the earth's 
albedo, or light reflected upward from 
the clouds and atmosphere below. 

Before departing on such an exotic 
mission, Pathfinder must first pass 
high-altitude flight trials. This spring, 


the craft is slated to climb to 60,000 feet 
or higher. Taking off at seven a.m., the 
solar flyer should be able to reach a 
60,000-foot altitude by about 2 p.m. 
Many miles from the radio-control van 
that follows the plane at takeoff, the 
drone needs to switch over to an autopi- 
lot system that will control its flight. 

The autopilots basic software was 
developed during last year's series of 
flights up to a maximum altitude of 
about 200 feet. Ray Morgan sat in his 
command chair atop the chase van, 
calling off endless lists of flight-control 
settings that pushed the Pathfinder to 
the edges of its safe flight envelope— 
and a little beyond. 

During a right turn, for example, the 
outboard-most propeller at the left 
wingtip was run at a high-power set- 
ting, while its counterpart at the right 
wingtip slowed to a standstill. Stall 
speeds and instabilities were noted, 
and the best combinations of motor 
speed and elevator positions deter- 
mined. The results are encapsulated in 
a software program that makes the 
plane capable of autonomous flight us- 
ing small computers, compact gyro- 
scopes, and four-antenna global posi- 
tioning satellite (GPS) equipment that 
senses the crafts pitch and yaw and 
roll angles, as well as its location. 

Pathfinder is funded by the Pen- 
tagon’s Ballistic Missile Defense Orga- 
nization (BMDO) under the code name 
Raptor Talon, which symbolizes a bird 
of prey with fearsome claws. The Talon 
part of the program involves developing 
small, high-velocity rocket that could 
be stored in pairs aboard Pathfinder 
derivatives, giving them the ability to 
attack hostile missiles in flight. 

BMDO wants to be able to destroy 
high-explosive, chemical, or biological 
clustered-submunitions in flight, before 
they can separate from a missile’s war- 
head and inflict damage on the ground. 
“I look at these Raptors as very visible 
targets flying border patrol over the en- 
emy, keeping him on his toes 24 hours 
a day,” says program manager Lt. Col. . 
Dale Tietz. "We're going to try to have 
the Talon be so precise that it knows 
what target it’s after, where the war- 
head compartment is, where to hit 
it—and from what angle—to really 
wipe out the weapons.” 

Experience gained from Pathfinder 
and the proposed 200-foot-span Helios 
could lead to the development of com- 
mercially available solar-electric 
drones. Program officials estimate they 
would cost $2 million to $3 million 
apiece, assuming a minimum produc- 
tion run of 20 aircraft. Sometimes sup- 
ply can create demand. Who knows 
what unforeseen uses may be found for 
eternal airplanes? . 


Now you can get professional fitness training in your own home with the Cross Trainer 
from Proform. SUPERIOR MOTIVATION. With Cross Trainer's 
“personal trainer” panel, you no longer have to psyche yourself up for a workout. Just 


AT THE PUSH 
OF A BUTTON. 


press the muscle group you want to exercise and the "personal trainer" panel shows 


you the exact exercises you need. 


It even recommends specific J х 
reps, sets, and weight. And as you train, the “personal trainer” panel monitors your workout. With Cross an 
Trainer's motivating "personal trainer" panel, you'll stick with the program and get the 
toned and balanced physique you've always wanted. PROGRAM YOUR 
OWN ROUTINE. With Cross Trainers unique “SMART CARD”, you can 
program your own personalized routine to improve your performance ina 
particular sport. TOTAL BODY FITNESS. Cross Trainer's design 
provides a total body workout in one compact, easy-to-use unit. By combining 
Cardiovascular exercise with concentrated muscle toning and building, the Proform 
Cross Trainer conditions your entire body better than any other home fitness system. 
We guarantee it. SO-DAY FREE TRIAL. Use the Cross Trainer for 30 
days in your home. And if for any reason you're not totally satisfied, Proform will 

give you a full refund. INCREDIBLY LOW PRICE. The Cross Trainer can be yours for only 
$49.95 per month. Call today, and start building 
the ideal body with your own personal trainer. 


CROSS TRAINERE 


To take advantage of this offer, call toll free: 


1-800-274-4236 ext. D784 


| КИЛЕМ \ Benen 6am- 8pm Mon-Fri. 8am-12pm Sat MST 
| а ve | | VISA | txpmEesS Major credit cards accepted. (interest rate will 
Es as vary with credit card used for purchase) 


ому $49.95 
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= | 
PRO-rORM 
PER MONTH. : 
PROFORM Fitness Products, Inc. 
A subsidiary of Weider Health & Fitness, Inc. 
© 1993 All rights reserved 


The Last Gold 
Coin of the Romanovs 


| 


We manufacture speakers and music systems 
designed by Henry Kloss (founder of AR, KLH & 
Advent). We sell them — and components from 
Pioneer, Sony, Philips & others — factory direct. You 
can save hundreds of dollars. For example, our 


The 1897-1911 “Czar Nicholas П” 
Gold 5 Roubles of Imperial Russia 


Only $145 
while supplies last - 


As the last gold coin of the Romanov supplies last you may order up to ten 


new Model Six speaker (shown above in its three 
finishes) sells for only $119 each...less than half 
the price of some competing models. 30 day 


satisfaction guarantee. (е) GP wa 


Suite 126.154 California Street 
Newton, MA 02158 Fax 617-332-9229 


dynasty, which ruled the Russian Empire 
for over 300 years, this 1897-1911 “Nicho- 
las II" gold 5 Roubles is a real collectors 
item. The portrait of the ill-fated Czar and 
the double-headed eagle of the royal crest 
display superb minting artistry. After the 
1917 Revolution, countless millions were 
destroyed in melts — today the survivors 
are elegant remnants of Imperial Russia. 
Each hand-selected coin contains 4.3 
grams of .900 fine gold and is guaranteed 
to grade extra fine to almost uncirculated. 
You might expect to pay more for a gold 


classic in such excellent quality, but while 


coins at the following prices: 1 coin, $145 
(Order #10846). 3 coins, $395 (save $10). 
5 coins, $650 (save $30). 10coins, $1,275 
(save $100). To order by credit card, 
call toll-free 1-800-451-4463 at any time. 
Or send a check or money order to: Inter- 
national Coins & Currency, Inc., 11 E. 
State St., Вох 218, Dept. 2998, Montpe- 
lier, VT 05601. Add just 52 for postage. 
Certificate of authenticity included. Sat- 
isfaction guaranteed: you may return 
your order within 30 days of receipt for a 
prompt no-questions-asked refund. 


Serving collectors for 20 years. 


X 


Barnes & Noble 


rı | THE BARNES & NOBLE 

SALE CATALOG can save you 
up to 80% on quality overstocks, 
imports, exclusive reprints. CDs, 
cassettes and videos. Many items are 
mail order exclusives. FREE. 


ү 


: Save up to 80% on publishers’ 
overstocks, remainders, 


imports — America’s biggest selec- 
tion of bargain books. Choose 
from thousands of titles in over 
40 subject areas: Science, Do-It- 
Yourself, Sports, Biography, 
History, Politics, many more. 
Prices start at $1.95 with fast 
shipment, moneyback guarantee. 
From Edward R. Hamilton, 


„ Bookseller. FREE. 


As featured on CBS TV's 
"NORTHERN EXPOSURE”, the 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed ener- 
gy efficiency. AND you can build it 
yourself! Since 1969 Timberline 
Geodesics has been providing dome kits 
in many styles and sizes for the do-it- 
yourselfer all over the world. Buy the 
complete kit, or just the Connector 
Package and save by cutting your own 
lumber. Over 100 pages of color pho- 
tos, floor plans, assembly instructions, 
price list and more-$12. Timberline 
Geodesics, 2015 Blake St., Berkeley, CA 
94704. For VISA or Mastercard orders 
call 1-800-DOME-HOME. 


LINDAL CEDAR HOMES 
Vaulted ceilings, dramatic 
entries, expansive decks and award- 


winning architecture. Explore it all in 
the spectacular 240-page Lindal 
Planbook. Page after full-color page 
of exquisite new homes. One hun- 
dred and one floor plans, 596 pho- 
tographs, unique planning grids, and 
more. $18.00. 
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| FREE Subscription to JC 
= Whitney Catalogs. Save up to 
50% on over 100,000 parts and 
accessories for all American and 
Imported Cars, Vans, Pick-ups, 
RV’s, Off-Road Vehicles and 
Motorcycles. Subscribe today and 
you'll receive our newest catalogs 
absolutely FREE for a full year!! 


PX CRUTCHFIELD Complete 
: source for quality car stereo and 
home audio/video components and 
systems. 150+ full-color pages of 
detailed descriptions and installation 
| guides. Plus discount prices on Sony, 
Kenwood, Blaupunkt, Pioneer, 
Infinity, Bose and many others. 
Personal computers, telephones and 
security products, too. $1.00. 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


“WE PRINT OUR CATALOG 
FOR THE AMISH." We're the 
*general store" for simple living. 
1,000+ items dating to 1800's used 
in Amish kitchens, gardens, home- 
steads. Cast cookware, toys, kegs, 
churns, lamps, handpumps, wood 
cookstoves, gas refrigerators, more! 
Recommended by Home Mechanix, 
T L.A. Times, others. $2.00. 


Planning Guide 
k Produce Саган 


=r 
Tara 


SOLAR ELECTRICITY. The 
new Sunelco Planning Guide and 
Catalog is packed with 124 pages of 
information and quality products. It 
details the design of RV, cabin, water 
pumping, and total home power sys- 
tems. SUNELCO is your complete 
source for solar modules, controllers, 
batteries, inverters, water pumps, 
energy efficient lights, and propane 
appliances. A must for every energy 


-4 library. Only $4.95 (406) 363-6924. 


:E ROLL - TOP CO 

= a unique pickup bed cover 
feauturing a rigid covering for 
security and gas economy that 
instantly rolls up into a small can- 
ister for quick access to your truck 
bed. Will make your truck look 
great. For FREE information con- 
^3 tact the factory, PACE-EDWARDS 
А. CO., at 1-800-338-3697. 
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NEW VELUX 
“CABRIO” 
Balcony 
Window - À true 
B innovation for the 
ш Window industry, 
the “CABRIO” 
literally opens 
Interiors to the 
ii outdoors for a 
| EE I M dramatic architectural focal point. 
| The exclusive duo-sash operation 
of the “CABRIO” allows the top sash 
to open for ventillation, while the 
bottom sash opens to actually create a 
step-out roof balcony. In addition, the 
top sash rotates completely inward for 
easy cleaning, and a ventilation flap 
opens for fresh air circulation in any 
weather. Send for free information 
and dealer listing, or call toll-free 


| \ 1-800-283-2831. 


VER ... 
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` T Amazing fascinating technology 

: break throughs for everyone 
Т ANTI-GRAVITY, lasers, phasor, ions, 
ultrasonic plasma, night vision, 
© transmitters high voltage, tesla coils, | 
home neon, energy, infrasonics, home | 
personal security, science fair projects 
and more. $2.00 creditable to pur- | 
chase. Information Unlimited, P.O. | 
` \ Box 716#PSG, Amherst, NH 03031. 


Home Automation Systems, Inc. 


Over 300 hard-to-find home 
control products you can install 
| yourself. Security, music, video, heat- 
ing/AC, lighting, surveillance, and 
more. No rewiring. New or existing 
homes. Affordable - systems start at 
under $20. Detailed explanations and 
| amazing project ideas. Money back 
T guarantee. FREE catalog if you call 
now. (800) 762-7846. 
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AMERICAN SCIENCE & 
| SURPLUS Thousands of] 
unusual items for the mechanically 
| minded. Tools, motors, pumps, fans, 
| fiber optics, lenses, power sipplies, 
batteries, lamps, switches, electrical 
| components, electronic instruments, 
lab supplies, tape, magnets, | 
containers, office supplies, science 

books, and toys. Amazing secret | 
source of surplus items 50% to 90% 
off original prices. FREE. 


SURV 


The Latest High Tech 
Professional Electronic Devices 


“E Our latest catalog is packed with 
“a huge selection of surveillance 
countersurveillance/privacy devices, 
| including covert video equipment, 
| transmitter kits, telephone recording 
| systems, touch tone decoders, 
scanners, telephone tap detectors, bug | 
detectors, voice disguisers, telephone f 
scramblers, tape recorder detectors, 
| locksmithing tools and more. 
Catalog $5.00. Eavesdropping 
1-1 Detection Equipment, Р.О. Box 337, 
| Buffalo, NY 14226 
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Send coupon to: 
POPULAR SCIENCE 


P.O. Box 1695 
Riverton, NJ 08077-7295 


Name 
Street 
City. 
State Zip 
Tel #( ) 


Check the number of catalogs you want. Total cost & add $1.00 
for handling. Enclose check or money order payable to: 


POPULAR SCIENCE 
I enclose $ _ for catalogs checked 
+ $ 100 handling 


TOTAL 5 

x 8. 
|_| 9. 
. $2.00 Info. Unlimited | | 10. 
|] 11. 
|] 12. 


. FREE Home Automation | | 13. 
. FREE Barnes & Noble | | 14, $5.00 E.DE. 
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Offer Ex pires 894 


. $12.00 Timberline 
. $2.00 Lehman's 


FREE JC Whitney 
FREE Pace-Edwards 
. $18.00 Lindal FREE Hamilton 
$1.00 Crutchfield 
FREE Velux 


7. $4.95 Sunelco 


Allow 4-6 weeks for delivery 
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Shoppers' Showcase 


A selection of products and services for POPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


SHOP -TASK 


MILL - LATHE - DRILL 


The Original CEES Machine Shop 
Designed in USA by Sh sk 


" " i aia 3 Versions to Choose | 

art P CNC Capability | 

3 Axis Power | 
Feed Available 
12 Month 
Warranty 
100% Parts 
Supply 


Кс 


ж 
Ж All Tooling 
| _Available 
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XE 
4 g 
y; 


af 17" Swi 
11 x 18 Mili Table 
| 1-800-343-5775 FREE BROCHURE 
____DEMANDTHEBEST — — 
| SHOPTASK P.O. BOX 591, MONTESANO, WA 98563 


> SHOP AT HOME 


e advertise in this section call 212-779-5332 


FREE American Science | 


SEE THE MAGIC OF THE UNIVERSE! - 


Distant galaxies, colorful nebulae, the solar system and 
thousands of fascinating objects are yours using large affordable 
в" Odyssey telescopes. 8' telescope complete only $275! “Best Buy" 


| iterate that includes a telescope tester and an Odyssey 
telescope operations manual. See rt now! 


COULTER OPTICAL, INC. 
Idyllwild, CA 92549 Phone (909) 659-4621 


"Optimum Optics At Minimum Cost Since 1967" —— 


GAS REFRIGERATORS 
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Lehman's, Dept.1-GDF Box 41 
pa Kidron, OH 44636 (216) 857-5757 
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POPULAR SCIENCE 
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advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, PoPULAR SciENCE, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


Save on Cable rental fees! 


CABLE TV 


DESCRAMBLERS : 
WE’ LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
• 24 HOUR SHIPMENTS! 

• 30 DAY MONEY BACK GUARANTEE! 

e QUANTITY DISCOUNTS! 


MASTER CARD * AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 


Magazine Dec. 1991! Sizes up to 17.5"! Ask for free 


РО. Box К, Dept. PS. 


• No Electric 
needed 
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SINCE 1981 - SORES r TE : y PN E All Shipping & Handling Fees at Customer's Expense. 
: | В Dome Home Kits. = т], "ш" тШ CABLE WAREH OUSE 
FOR SPEEDIER DELIVERY 8 «Finest materials, precut, a: to assemble, 1100-4600 sq. Ё 10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 
| Send $15 for beautiful, 100 pp. catalog, floor jane [| (NO FLORIDA SALES) 
PLE ASE USE YOUR Ш accessories & prices. Moneyback Guarantee i Anyone implying theft of service 
| GeoDomes WoopWoRks а 17 denied assistance. — _/ 
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ER. е BOWFLEX 
em superior by Design 
to give you a better workout. 
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Cal for your Free comparison Video and find out why! 


1-800-BOWFLEX 


(269-3539) 


If you are comparing home strength 
exercise machines and you haven't 
seen Bowflex's free video and 
brochure, you should call 
1-800 BOWFLEX right now. 


, BÉ 


The Free Video you will receive will compare 
Bowflex to the competition head to head. 
You'll see that workouts with Bowflex can 
be faster. And you will find out why 
Bowflex can give you a better workout, 


with better form than other machines. 
OR WRITE: 
BOWFLEX 


2200 NE 65th Ave., 


4 . | s 
You'll also see that Bowflex is more effective, C ene NE oneal 


costs less, and is backed by a lifetime warranty. 
Call now and get the facts. 


BOWFLEX different by design...for better results. 


* On approved credit 


Continuous Watt Digital 900 MHz | 8 
Cordless Phonel | | 


246 Ways to Help You || WATER WELL 
Qualify for the Job You Want _DRI LL KIT 


Free Facts about Career 


Diplomas and Degrees Thousands of happy 
Now, at home in your spare gardeners and homeowners 
time, without any Жауун have discovered the Hydra- 
experience, you can train -— 

a money-making career Drill secret. They drilled 


their own wells and their 
gardens prove it! You 
can, too. Call or write us 
today and we'll send you 
a big, free package of 
information about 


.even get a Specialized |! 

Associate Degree. Call or = 
send for free information on the career r field that 
interests you most and how to train for it. 


CALL ANYTIME—24 hours a day, 7 days a week. 
RI MAIL C COUPON TODAY! _ 


Dept. APCS34S, 925 Oak Street, Scranton, PA18515 | drilling your 
Send free facts on how | can study at home for the comer З have 
І chosen. No obligation. No salesman will visit. Check One Box і £ SW well 
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NLC! | Don't You Love To Be Tan! 


WOLFF 
Y TAN WY ! BEDS 
Buy Direct and Save Up To 30% 


Call for a FREE Color Catalog 
and W holesale Pricing! 


BUSTING BARGANS 
[710 VIDEOS $10 


| EYE-POPPING "l1 


WHOLESALE 
VIDEO " 
CATALOG м, 
For the Man Who 
Has Everything! -7 


ENVIROLET 


tnmpesting Toilet d duisi 


Wine enclose $3 


VIDEO OFFER Dept?s44 
| Box 85311, Hollywood, CA 90072 


Advanced Waterless & Low Water Models 
The environmental, sanitary, odor-free answer for cottages, 
- Cabins, homes & industry. Call for free information 


13 SANCOR™ 


140-30 Milner Ave., Scarborough, Ontario, Canada M1S 3A3 ` 


Yes, it's really possible by making and 
selling bright, colorful Badge-A-Minit 214" 
buttons. Buttons are proven money-mak- 
ers at fairs, flea markets, conventions, or 
anywhere people congregate. They're 
fast and easy to make with Badge-A- 
Minit and inexpensive! 

Badge-A-Minit, Dept. PS494 

Box 800, LaSalle, IL 61301 

Phone: 1-800-223-4103 


LJ Send me your FREE color catalog 
О Rush me a Starter Kit. | am enclosing $29.95 plus 
^ $4.25 shipping (IL residents add $1.87 tax) 


О Check/M.O. Г] visa ÛJ MasterCard Û Discover 
Credit Card # 
| Exp. Date 
Name 
Address 

City 

State Zip 


Phone ( ) 
MONEY BACK GUARANTEE 


. grocery store char- 
` castings! 


Earn $4,000 Per Month 
From Your Home 
With A Computer! 


Begin пасте = still r retain the security of your | 
present position. We offer 20 services you can 
| perform for your community from your home. No 
| experience necessary—easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


on т йн 
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Discover hundreds of SORT эң industrial 


handbooks, paperbacks, reprints, and privately 
published papers on unusual metal working 
subjects ranging from melting metal to building 
machine tools, and from electroplating to 
blacksmithing. 

Youll see instantly why this is the most 
remarkable mailorder bookstore ever! You don't 
know what you've been missing! We probably 
have just the metal working how-to information 
you've been seeking for years! 


BUILD A LATHE! 


Build a precision lathe for less than $50 
without power tools or 

other precision instru- 
ments! It's true! Build a 
precision shaper, mill- 
ing machine, drill 


press, rotary table and indexing head, a sheet 


metal brake, and more! Learn how to make а: 


surface plate from scratch and use it to rebuild 
used machine tools. Build a one lung engine! 
Build a two cylinder Stirling engine! Make your 
own drill bits, taps. dies, reamers, end mills and 
much more. Discover a centurys-old handbook 
on mining and low tech 

methods of smelting „2 
metal!Beaninventor!Get ia 
a patent! Arms & armour! 
Thermit! Wood lathe! 
Build a power hacksaw! 


Melt Metall | 


Learn how you can turn an 
old pail and blower into a power- 
ful furnace that can melt alu- 
minum cans and scrap, 
pot metal, and brass. 
We built one for 
about $10! Uses 


coal! Pour custom 


Build afurnace 
to melt cast iron! 
Discover books on 
sand casting, 
patternmaking, 
casting of decora- 
tive items, and more! 


da at a 


. alworking Books catalog. 
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IVIAGNATRACG.1 
No Belts...All-Hydraulic Drive! 1 


„Ог work for 
others for Extra CASH! 1 


Ф CATALOG .... $2.00 I 
e VIDEO .. . $9.50 I 
5 WBROCH URE .. Free I 
Ф Technical Manual - $8.50 Ё 
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FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 


CABLE TV DESCRAMBLERS 


e Ошур 
e Orders Shipped Immediately! та OK! 


ATA ANE, PRODUCTS, INC... 


iz Make charcoal 
and coke! Build a divid- 
Р ing machine and more! 
Electroplate! Melt cast iron! Pour Bab- 
bitt bearings! Discover books 
on prospecting, watchmak- 
ing, restoration of lathes and 
milling machines and much 
more! Learn to be an expert 
machinist from reprints of 
the best machine shop 
books ever published. Small 
gas engines! Drafting! Weld- 
ing! Pewter! Copper! More! 


IRONI es 
9 and Build a wood 


anvil! 
stove! A band saw! A circular saw blade sharp- 
ener! Discover reprints of old tool catalogs! And 
much, much more! 

Every book is guaranteed to be of the highest 
quality! This is NOT a book club. You're free to 
pick and choose only the very best books from 
the best publishers with no obligation. Since | 
cannot possibly offer every book published, I 
offer only the best. You get high quality books, 
fair prices, fast service, and honest dealing. You 
can order with confidence. 


BIG CATALOG! 


Write for your copy of 
the latest jam-packed edi- 
tion of Lindsay's big Met- 


Send $1.00 in US & 
Canada and $4.00 for- 
eign airmail. You'll see in 
a minute why everyone is 
talking about this incred- 
ible source of hundreds 
of unusual hard-to-find 
books! Write today for a 
catalog and order the a - 
books you need while they’ re still available. 
Write today! 


‘Lindsay’ $ Metal Books, 
; Box 538-ETE, Bradley IL 60915 


Send a catalog! I've enclosed $1.00 U.S. & 
Ñ Canada. ($4.00 foreign airmail) 
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PAINT REMOVAL 
and SANDING de, 


; -А e POWER TOOLS FOR 

Lat wer س‎ ECOLOGICALLY SAFE 

le M" UT d$ REMOVAL OF PAINT 
— e STRIPS 1 SQ. FT. IN 15 SEC. 


| 5344 SANDER VAC" gy 


e FOR DUST-FREE SANDING 7 
OF MOST SURFACES, INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


"PO ft СДА МЕТЕ 12 i$ HIGH - 
| DO IT ALL YOURSELF 
САЙ your own рула) connectors. 
ris ond panes, onc Бил this 
яи! Gore in less man 
2 weeks for S450 
Use for Garage, Workshop or make 
into Guesthouse. Select Larger sire. | 
— Guid a Dome Harre 


= V2 fr 
need 


Fer 2 7-роде i nitruction boc 
snd $7 to 


E KEY DOME, Dept. PS944 
way, PO Вох 430053 Miami, H 33143 ] 
тет PH.305 685 3541 


WATTHOUR 
METERS 


Submeter your garage, workshop, 
any branch circuit. Also useful for А 
Я own energy consumption tests ог experiments. 
or information, meters list, and prices, send $1.00 to: 
Arcman Corporation 
807A Center St., Throop, PA 18512 


DESCRAMBLERS 
Best Prices in the U.S.A.! 
Guaranteed to Work! 


WE WILL BEAT ANY PRICE! 


JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 
The Newest & the Latest | 
DMTB-A - 


all Jerrold Impulse & | 

Starcom series | 

SA3-DFA -all Scientific Atlantas 
incl. 8536, 8536+, 8580, 
Drop-field 

- all Pioneer systems 


ALSO 


PN-3A 


FTB3, SA3, TZPC145G 


| FAST SHIPMENTS 
| 3O DAY MONEY BACK GUARANTEE | 
FREE CATALOG & INFORMATION 


1-800-772-6244 


M-F: 9-6 EST 
U.S. Cable TV, Inc. Dept.: KPS044 
| 4100 М. Powerline Rd. Bldg. F-4 Pompano Beach FL 33073 
NO FLORIDA’ SALES! 


(486/66 32Bit VES, 
$1999 


pastures, woodlots, wooded and rough 


FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN OAK ETC. 


CABLE TV DESCRAMBLERS 


e Special Dealer Prices! « Compare Our Low Retail Prices! 
è Orders From Stock Shipped Immediately! 
e Guaranteed Warranties & Prices! • All Major Credit Cards 


PACIFIC CABLE cO., INC. 
73251 Reseda, Dept.14 "heseda, CA 91335 
For catalo g, orders & 22Р Д 1-800-345-8927 


SINGERS! де © 
и 
Unlimited Backgrounds" # 
From Standard Records & CD's with theg 
Thompson Vocal Eliminator'" Call for Free — 
Catalog & Demo Record. | 
Phone: (404)482-4189 Ext 60 a 
Singer's Supply, Dept PS-1 
7986 Hightower Trail 
, GA 30058 


Only 
486DX2-66MHz Intel 
Full-Tower case 230w 
8mb RAM 
TEAC 5.25" & 3.5" FD 


16.7 million color Ji 
14" SVGA monitor 28 3 
340mb IDE hard dsk * 
w/ 32 Bit controller 

DOS 6.0 & Windows 3.1 
Mouse, 101 Keyboard 


ORDER: 4-800-238-4493 ДЕ 24 Hour Demo/info Request p 


Line (404)482-2485 Ext f 
TEL:(818)727-9054 FAX:(818)727-9064 Singers Supply. We Have Anyt 
21820 Nordholf,#A, Chatsworth, CA 91311 

Bason Computer Systems, Inc. 


OWN A MACHINE SHOP 


Do your own machining and shop work with a 
3-in-1 Lathe * Mill • Drill 


FIX IT YOURSELF! | 
% 


smithy 


Anderton ™ 
BEDROOM ORGANIZER 


FITS UNDER BOX 
SPRING AND 
MATTRESS 


DUSTPROOF | 
UNDERBED 
DRESSER 


Easy to use! 
Save Money! 
0 Save Time! 
, As low as $1095 


— e » 
9 Smithy 


or write: 
Smithy Dept. 
Lathe • Mill + Dril! 
3023 E. 2nd Street 
The Dalles, OR 97058 


TT ri 
C HT] 


| REPLACES 
BED 
| FRAME 


CEDAR 
CLOTHES 
PROTECTORS 


6 FT. LONG 
DRAWER 


7 to 16 


SELF CLOSING DOORS DRAWERS 


For FREE Fact Kit 
Call: 
1-800-345-6342 
(Ask for operator PS ) 


PUT A DRESSER UNDER ANY BED 


FREE CATALOG 


FROM $139 


1-800-782-4825 


Presenting... Searching for 


New Products? 
HONG KONG 
EXPORTERS | 
DIRECTORY && 


--the amazing walk-behind brush cutter that-- 
CLEARS & MAINTAINS meadows, 


non-lawn areas with ease. CUTS tall 
grass, weeds, brambles, tough brush 
and saplings up to 1" thick. 


CHOPS/MULCHES most *Over 450 companies offering Ê than 80 1000 
peti : ы каз МО products. * Every company listed provides 
Tika hand-held brashicutters and descriptions (in English) and photographs of its 


products;Company address, Tel. #, Fax #, and 
Telex #. * Every product imaginable including 
many new and unique products not yet available 


sicklebarmowers. Perfect for 
low-maintenance wildflower 


meadows, European-style 


woodlots, walking in the North American market. * Buy below 
юн, EN оли — — wholesale directly from overseas manufacturers 
deta ыйы à * 30 day Money back guarantee. 

` Thousands of products including: 
month or ener * CALCULATORS * CLOCKS * CLOTHING * GARMENTS 
a season! * ELECTRICAL APPLIANCES * ELECTRONICS * ELECTRONIC 


GAMES * HANDBAGS * HARDWARE * JEWELRY 
* KITCHENWARE * LIGHTERS * OPTICAL GOODS * PENS 
* PLASTICS * SPORTS GOODS * STATIONARY * STEREOS 


* TAPES * TRAVEL GOODS * TOYS * WATCHES * ETC. 


INTERNATIONAL’ ONLY $19.95 


DIRECTORIES / (plus $2.50 shipping) 


International Business Directories Dept. PS 
1300 Main St., Box 2245, Springfield, MA 01101 
| Please send me а сору of The 1994 Hong Kong Exporters 


Please mail this coupon TODAY for complete. FREE} 


! DETAILS of the | 


f | including prices, specifications, [^ "Off-Season ^ T Directory. Enclosed is a check/money order for $19.95 plus 
i ' Savings now in effect. There is no obligation. i $2.50 shipping. | 
| Name Ё | Name 
Lew "P F City, State, Zip Е 
у — MA orders please add 5% sales tax copyright 1994, IBD 
IT To: COUNTRY HOME PRODUCTS®, Dept. 38404F | $4.00 sh Shipping to Canada, $5.00 to all other countries. — 
L _ Ferry Road, Box 89, Charlotte, VT 05445 | 


` To advertise in this section 
call Randi or Paul 
800-445-2714 


opular 
сепсе 


4Classified Opportunity Mart 


= 


NOW! A Galaxy of Savings 


GET RID OF ENDLESS 
MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 
equipment saves you the 
high cost of monthly rental 
charges, and gives you 
complete control of 
your TV. 


Ad »ypRROLO 


vi We have the Best i i 


с ONVERTERS & 
DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle • Hamlin * Tocom 


| | *Descramblers 
1 800 624-1150) |-мамәе 
*30-day Money Back Guarantee *Best Warranties 


Show Time Cable 


а Comte | 643 N 98th St STE 260 MasterCard 


МР7, | | [1-800-643-4258 Discover” 


875 S. 72nd Street * Omaha, NE 68114 Discover 


ELECTRONICS 


3250 Hatch Rd. Suite 1 C- Cedar Park, TX 78413 


WE DARE „Ло find a more intense experience than a 
SportSub dive. This is not à "wet sub". No 


STARTING AT c PROTECTION F FOR: 
۴ ahve gear wor Take your frends for 
xm rides. 2 & 3 


Cars, Trucks, RV's, 


BIKECAR Y7 


= - x oh E ro ay 199 Boats, Docks, 
T i үч | Motorcycles, Hot 
FREE DOORS | сы A j Tubs, Pools, Paintbooth, Concrete, In production since 1987. Build PLANS 
| m ce > WES Workshops, Gov't and Industrial | r own from a kit! Info pkg 1 Seater 4, 
| == | B Contracts, Sandblasting, Camp or. 99 20n io 2 5 
po T Temporary Shelter, Walkways, and f 4.90, or 99 eater = 
More! HEAVY DUTY Steel Frame. | e NA. add $18.00 U.S.A. Pickun p cS 
LM Durable Dupont? Cover with ar order or Visa only. NÉ. ^. 
| ЩЩ Zipper Door. Sizes Available from Interr VentureCraft Corp. Build Bikacar! The 
ОЙ 5' to 60° Wide, 30° High, Any 12056 Sunset Dr. Suite 500 
igh Winds, - 98226-352 


Paris. Fast, Fun, Easy To Build. Com- 
plete 1 Seater Plan Set Is Only $12.95. 
For 2 Seater or Pickup Plans Add $5.00 
Each. Or Order All Three For Only $19.95 
And Get A Free Issue of Bikecar News! To 


i E a. à Property taxes or permit required. 
2YEA a ot = + Covers last up to 20 Years. We 


і, ар. F Ship to Your Door! CALL NOWI 
THAYA T - = 12x 20x8 5469 DEALERS & VEL WELCOME! 


ALL Toll Free 1-800-932-9344 Ext ay 
203-781-8000 } 227 pBUY РАСТ ону] | ( | 
FAX 203-781-8005 OPEN TO THE PUBLIC GOVE GARAGES 


ТТ шош С Fp] 30DAY MONEY BACK GUARANTEE! ALL WEATHER SHELTERS Salistaction Guaranteed or Money Back. 


send to.BIKECAR CORP. Plan Dept 
PO Box 72, Ocala, FL 34478 


RUMARK WRIST-ROCKET ° 
5 Yard Range! Folding $15 ОО z 


gshot holds ammo in handle. 
5.00 buys slingshot, 70 rounds of white 
cer ® brand ammo, and extra band assembly. 


Build the World's Most Energy Efficient 
| And Environmentally Safe Home 
Up to 70% energy savings. R-28 Dome Build- 


= E No co mm кез ing Kits from $7,060. Perfect for the owner- 
~ TRUMARK’ SNAPSHOT. builder. Build in any climate. Fireproof, low 


CT m c E — = ' . f 

PEATER | = ee S $ 5 Wirh 12 maintenance, concrete exterior. Ultimate 
! Em AEST Magnum | resistance to termites, deterioration, hurri- 
i-automatically shoots E CE. Ne Powerbands 

shots in rapid-fire-succession tr x | 

barrel shoots bands up to 30 feet Y ON NOL CHECK ah CORY GRDEA VC plans. 471 to 3,171 sq. ft. 


Free brochure or send $8 for a Planning Kit 


k plastic stock with rotating starwheel. 


TRUMARK 


m | | | b) | 1835 38th 5 t 
eU ВВЕ RBAND GU М М BOULDER, CO indo; 


American Ingenuity 
3500-P Harlock Rd, Melbourne, FL 32934 
407-254-4220 


й 
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Popular 
| Science 


CABLE TV DESCRAMBLERS 


CONVERTERS 


AT UNBELIEVABLE PRICES 


JERROLD _ READY TO SHIP 
OAK * HAMLIN # One Year 
ZENITH Warranty 
PIONEER 
SCIENTIFIC 


ATLANTA 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 МО NY SALES 


Plazac Sales, Inc. 294-7348 


1-800-A-WIRE-4-U 


Classified Opportunity Mart 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


* ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 

* Buy 2 SAVE 10% ON SECOND 
UNIT. 


* EASY TO INSTALL INSTRUCTION 
BOOK WITH EVERY ORDER. 


% FRIENDLY, COURTEOUS 
SERVICE. 


ELECTRONICS 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 
40-DAY NO-RISK TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


voice qm ng le els Workso on incoming and out 
ing calls. Processor controlled clarity. Discourage: 
noying or obscene calls. Works as a real phone. 


ELECTRONICS 


Only $79.95 +5н — VISA/MC 
| Call today: (415)-750-0592. 


IE. PO BOX 591478. SF, СА 94159 
[100% Gua Guarantee. Send $: $2 for Catalog.. 


Converters & ЕТАР 
* Тосот * Oak 
* Jerrold * SA 


| NSA classified spy device, untraceable. Allows 
you to monitor phone conversations just by 
placing it near the phone wire. Auto-records 
conversation on micro cassette up to 1/4 mile away. 
Can monitor hundreds of lines at once. Also 
includes plans for permanent phone-tap installed in 
modular jack. Send Check, $14.50 for plans, to: 


^" KENTEK, P.O. Box 1462, ™ 
ү] West Dover, Vermont 05356 п 


CABLE ВОХ 


WHOLESALERS, INC. 
BEST BOXES 
BEST PRICES 


Immediate 
Shipping 


COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 
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JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


$ ial Dealer Prices! «Compare our Low - 
Prices! «Guaranteed Prices + Warranties! 


* Orders shipped immediately! C.O.D. 
* WE'LL BEAT ANY PRICE * 


Sorry no N.J. sales. Dealers T 


MAKE 1994 A TICKET FREE YEAR... 


100% LEGAL RADAR & LASER JAMMERS! 


NEW! Barrier-RDR™ | 
С аы 1 Year Ticket Guarantee! ' 
P^ Total Coverage (X, K, Ка, Soper Wida-Band Kaj. 

Р v Broad-Spectrom passive re-radiation бесатар. | 


i w Сат be used with RADAR Defeciars. 
1 Ge w Pass-Deroogé adapter ly power separate detector. 


+510 S/H v Aciustabic windshield nod dash movata incioded, 


_Barrier-LSR ги $199 . + $10 S/H | 
Active yen PNE! device Мы af elech ively eri nf and futures 
LIDAR) guns using an array of precision laser 10065 | 

ЖЕП Tee Guarantee " also inched! | 
ECLIPSE MEN eme 
* Cerialis еіс арузу tor Ti de 


) 732 iLL: CALL FOR FREE 


FE ) 7. 2-0044 BROCHURE! 


T.E.K. LCS OD па MA Sok? 


$199 . fro aH 


FREE CATALOG 


· CABLE T.V. BOXES - ALL TYPES - 
* LOW PRICES - DEALER PRICES - 


a ACE PRODUCTS 


1-800-234-0726 


ey 


| TWO FOR $5. 
TEES 


| * Zenith * More 


Why tolerate unbearable, monthly 
cable fees when you can buy for less | 
at Multi-Vision? 


CABLE TV 
DESCRAMBLERS 
Converters & Accessories 

SAVE MONEY! OWN YOUR EQUIPMENT 


You now have a choice to 

own your cable equipment 

| to access all premium and 

! basic channels. We offer 

the lowest prices on all 

major brand names 

including Zenith, Jerrold, 

Scientific Atlanta, Tocom, and Pioneer. FREE 30 

day trial period and one year warranty. So, if you 
are tired of paying the rising cost of Cable TV... 


| CALL FOR YOUR FREE CATALOG TODAY. 


Add-on Cable Company 


800/334-8475 


AMEX/VISA/MASTERCARD/COD 


AMAZE YOUR FRIENDS!! 
Saee ball hundreds of feet in tha air! Great 
len; реги, for fun, or just for the boom! 


ur) ! Three sizes available: 
M OFT BALL 


TENNIS BALL 
о BALL 


SEND 
MASTER. PLANNERS 
PO BOX 1563 


EASLEY, SC 29641 


| ind a 1100 vare: away Or ‘to aconv ersation ina b 
across the street. Smaller than a cigarette pack. 


V eroes on bird calls, sport calls, or yoyi 
пераа Оа 34. 95+ yh 


all today: (415)-750-0592 
IE. PO BOX 591478.S.FCA 94159. ag 
Lode کا‎ _ 


PISTOL CROSSBO | 


Available — Now On 


* 70 Yd. Pinpoint „АНОН oF 
Accuracy 5 | 
• Outstanding 
Performance 


pte тыш, р ee 
For immediate delivery send check or money ord 


RDS CO., 
156 Colony Ln., Manalapan, NJ 0772) 
TEM CHARGE IT! ANY TIME. 


908-431-4334 


ARTNER CHALLENGER 
RUBBERBAND GUN 


REPEATER... 


Shoots Power Mag Bands up to ) 
| 30 feet. Brought straight from 
manufacturer for more savings to 
you. Guaranteed one full year. 
POSTAGE PAID. 
SEND CHECK OR MONEY ORDER TO: 
SIERRA WEST DISTRIBUTORS 
707 TROUTNER WAY 
BOISE, ID 83712 


DEALERS WANTED 9.6 MON-FRI 
EARN EXTRA 555 SAT 10-2 CST 


aasa have MODEL used in your area when calling) 


PO Box 49503-PS 
MPLS, MN 55449 


SOLAR DE & CAR VIDEO 


Now you can tune-in to your 
worite cable TV ramming and 

SAVE $100's - EV N $1, 
on premium 


: informative, 
3 Ente пали 
end check or m 


parents leta 
THOMAS LEMIELX Р.О, Box 430451 Hig Pine Key, FL 330 1-49] 


Sonverters • Descramblers + id | 


ODERN ELECTRONICS 
-800-906-6664 


MONEY 
GUARANTEE! 


Tx. 


PESE 


Rim 


Buy Factory Direct. Buildityourself! — 


| 20x32 + 25x 48 | 
| 05x56 « 50 х124 (= اڪ‎ 
800-888-4508 | 


STEELMOSTER 


Argo 8x8 & 6x6 are the most popular light 
amphibious off-road vehicles in the world, 
For the dealer nearest you 


call TOLL FREE 1-800-561-9508 


STOP JAMMING 
ME! 


If you rent video tapes theyre 
jamming you too. 
Vhen playing back rented movies. you will notice] 
nnoying flashes, streaks, jitters. This is caused 
y copy protection jamming embedded in the 
ideo. The MVE2000 will spot and completely 
liminate Macrovision and all current ccpy 
Fotection giving you a crystal clear picture. 


CABLE _ 
T.V. BOXES 
CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 


1-800-972-2779 


FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 
Ft. Lauderdale, FL 33334 


uaranteed eliminates all copy protectio 
Works on all Tv's, VCR's, Beta, cable. 
Completely automatic no adjustments. 


Digital state of the art. 
1 year warranty. „959.95 


Order toll free 


1-800-967-2603 
С] 402-553-3266 ш 


DISTRIBUTORS UNLIMITED 
WEE LE, UM 


243 N, 98th St, $25: 


"Where Ideas „ 
come trae" NED 


J.M. Ideas. Inc. 


PO Box 161 99-Dept P • Columbus OH 43216 


ONE or THREE-PERSON 
150 yd — $14.00 
Order - Ne COD 


Three Sizes: 
ine Бч 
120 yd – $12.00 j 
v Han 0 Laren | 
Ee) QA INIM ы day Money Back k Gua antes 
C. X. BLASTER CO., INC 


"$99.0 


3250 Hatch Rd. Suite 1с Cedar Pa 


1-800-228-7404 


| WATER BALLOON LAUNCHER 


| 13218 Jessica Dr., Spring Hil, FL 34609 1 800-441. “1047 


= E (ABLE TV TV DESCRAMBLER 


We offer a full ке of original and emerat 


„МОО STABILIZER 
lows you fo copy movies protected by 
Nit and ofher copy protection sys- 
tems. Metal case че м кка, included. 
Optional AC adapher $4, 


|CALL 800-487-2225 


Gault, Inc. 4315-9 Folh of Meuse itd. Scie 210 Raliegh, NC 77415 


COMPUTER ERASE 


| BAD CREDIT FREE [ 
Aaa e ot yen а AAA Cin your retta | 
] ^96 tons of years of AAA credit in your credn 

"OVERNIGHT" 100*&, Legal (403: "ne 


E 
L- 


24 (ЕЛЫ 
AGENTS WANTED 


JFK ASSASSINATION conspiracy adherents 


attn: Emergent coverup evidence suggests pos- | 


sible lawsuit opportunities for those who remem- 


| ber early broadcasts of Zapruder film. Details 
$10 Talion Institute 1825 Chelsea Circle, Flint, | 


MI 48503 


ALL TERRAIN VEHICLES | 


| BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER _ 


max 
6 wheel amer AIV 


passenger] 
models 


(21-years-oid and oi 


| d 


Call Toll-Free 1-800-255-2511 


| (From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. | 
| 60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY 


Five ways to increase the efficiency of photovol- | 


taic célls. Send $5.00 to R. Jones, 3410 Truman 
Ave., El Paso, TX 79930. 


FREE ENERGY! Fuel-Less Motors and Gener- 


ators! H&A, R2EPS Bowling Green, MO 


63334-9350. 


FREE Energy Systems. Great catalog! $2. 
DWFrench, POB 2010(FRPS), Sparks, NV 
89432. 


FREE HEAT from WASTE OIL 
Smoke and sool free, Very inexpensive. Tested by EPA in 
Alaska. Used worldwide. Heat shops and other buildings. 

ONUS Forge, foundry, and other uses. 
Send $5.00 (refundable) for de- 
tailed information & order blank 
for plans for burner, heater unit. 
and foundry furnace. 
Waste Oil Plans, Dept P 
Box 1148, Fort Benton, 
MT 59442 


140,000 BTU 


FREE HYDROGEN FUEL and OXYGEN from 


water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, #194 Southpark Village, 
3803 Calgary Trail, Suite 1331, Edmonton, AB, 
T6J 5M8, 


GIANT SOLAR PANELS $44.00! Catalog $3.00 
QUAD ENERGY, P.O. Box 690073, Houston, TX 
77269. 713-259-0393 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Easy Plans. Free in- 
formation. ABCO, Box 306-84, Seminary, MS 
39479 


"GETTING Started in Stained Glass" $1 00. 
Whittemore, Box 2065X, Hanover, МА 02339 


MASTERPIECE REPLICAS of 19th Century's 
greatest Oil Paintings, Museum Collections, 
Handwork like, touchable Brushstrokes, starting 
$9.95 Details $1.00 Linamrk, Box 102003, Ft. 
Worth, TX 76185 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE EN- 
ERGY" GENERATORS! 200 UNCONVEN- 
TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, Box 
19250, Jean, NV 89019. 


HOVERBOARD TECHNOLOGY IS HERE!!! 
Plans for magnetically-levitated board and busi- 


| ness opportunities: $15. HOVERTEC, Box 


1 5413, West Palm Beach, FL 33416. 


| TeleMicro Scope, Send $5.00: America's Best, 


| 2m Kellogg Street, Oyster Bay, NY 11771. 


AUTOMOBILES 


$25. FLASING LIGHT. 


AUTO SECURITY - 
DISABLES ENGINE. SIMPLE INSTALLATION. 


JGTECH, Box 83111, San Diego, CA 
92138-3111. INCLUD 3X5 WITH CAR MODEL 
AND SHIPPING ADDRESS. | 


Incredible 


20 PROJECTS of PVC PIPE 


World's largest collector є саг 
etplace 

Over BOO pages sach month 

filled with theuscnds of ada 

| for old cars, parts, services, 

| supplies, literature & more. 


Special Inductocy Ofer: 
| NINE GIANT ISSUES 


и = 


to use your М 1 
Motor News = 


P.O. Box 100-511703, каш Vermont 05201 


DRUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-ҮА, 
Ontario, CA 91761. 


[EI LI ee eee ee кий шый чї EE 


CORVAIR 


Over 70,000 new, used & 
viri performance parts in our 
500 pg. illustrated catalog: 


T y, shed - $4.00 lin U.S.A.) 


| CLARK'S CORVAIR PARTS, INC. 
Rt 2,Box PS,Shelburne, Ma. 01370 
nnamaa1513)625-f ALS. 


FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
ват money. Costs less than $150.00. Guar- 
anteed. Free Information, call: 800-647-1771. 
WYOMING INSTRUMENTS - A NAME TO BE 
TRUSTED. 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. 805-962-8000 Ext.S-20025 


VEHICLES UNDER $200! CARS AUCTIONED 
BY IRS, DEA, FBI. NATIONWIDE. TRUCKS, 
BOATS, MOTORHOMES, COMPUTERS, AND 
MORE! CALL TOLL FREE! (800)436-6867 EXT 
A-2064. 
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ALTERNATOR Generator Rebuilding Book. 
rice: HVTECHOLOGIES, 7505 Barkentine, 
-as Vegas, NV 89128 


4LTERNATOR Generator Rebuilding Book. 
?rice: HV Technologies, 7505 Barkentine, Las 
Vegas, NV 89128. 


SEE IT ALL without turning your head. Sleek 
3erman AUTOBAHN BLIND SPOT MIRROR 
nounts inside windsheild. Direct from importer- 
SAVE 35% $12.95 «$3.00 S&H. Cygnus Trad- 
ng, Box 80611, Valley Forge, PA 19484 


ў AVIATION | 


'A Beginner's Guide to Ultralight Flying" 1 
your & 20 minutes. VISA/MC Call 316-634-1166; 
MO/Checks to FitzGerald Video, 2343 Stoney- 
»rook, Wichita, KS. 67226. $29.95. 


Tiniest А truc one persoa ultralight! 


Tu iiny Peers ver dur چ‎ 


Ihe big ene. yet dr Ife 

moder and ipwent-cos 

fo Budd piuran-engine ( 

hebcopter Peer cevelaedi 0-1 
s Сотой one penon 

«Con be sored onywhatê occ 
s Powered by Go-Kart engines тт i 
«No license needed c= 


G-1 Construction Plans: SE 


Only $24.95 е =! 
[Aud $3 ро Ц Foreign oda $6) VORTECH 
ges ordnen 9 i "n Falifon, MD 21047 
' ; ШЇ UE) Orderline 
ool. ҖЩ o MNT 1-410-583-6356 


AIRBOATS - Hovercraft - Airdrives. Propellers, 
=ngines, Plans. Catalog $5.00. Arrowprop, Box 
310P, Meeker, OK 74855. 


FOLDIN 


FIGHTERS 


'ALL AGES 
1 GREAT GIFT IDEA 


SEND $10.95 

+ $2.50 S/H h: 

P.O. BOX 814051 

DALLAS, TEXAS 75381 

THE DEFINITIVE тИ 
PAPER AIRPLANE KIT ABSOLUTELY NO COD’S 


BOOMERANGS! HI-TECH DESIGNS. Amazing 
Science Project Fun...Returns! FREE Catalog. 
JoomerangMan, 1806-2 M. 3rd, Monroe, LA 
71201-4222. 

| MICRO III wtucorms y 


Designeg fy MASA Engineers Coupe 
E TIPIMTIFIUCINBÉ— 
M 


- 
р ENGINEERING Box 1675. Stattord Tx] 77477 


Boomerang Success! Hours of fun. Make your 
awn! Satisfaction Guaranteed. Instructions $3, 
<it $9. Order Today. DEI-55, 816 Trents Ferry, 
-ynchburg, VA 24503-1122 


-ASTEST, SIMPLEST, QUIETEST HOVER- 
CRAFTS. 18 DESIGNS. CATALOG $2.00 BOX 
281B CORDOVA, IL-61242 


Questions or 
Customer Service 


| (816) 637-2800 


PAL (European F emat) Vice $45. | Revolutionreseee сов 


вану Bwin in One Bess - Comes Comptes 
ag mph Top Spes- Ge A туран наге: 

into Package Catalog i 

1/2 hour Action Video 

ini Pack А Video Combg 


finigo Pack А PAL V dec отра $55.) | pos ps sie larmes 
Fon — A E OS goings AO 6474 


-HOTOR 


SOLAR GLIDER: Photo- Cell Powered Model, 
Controlled Flying: Solar Powered: Autos- Boats- 
Trucks: Catalog, $3.00 To: SUNFUN, 1908 N. 
Killingsworth, Portland, OR 97217. 


BEER & WINEMAKING 


HOW TO QUALIFY FOR EARLY RETIRE- 
MENT and much more. The NEW Social Secu- 
rity Guide $7.95. JD MARTIN, Dept PS, 959 
Pinewell Drive, Cincinnati, OH 45255. 


Hypnosis Instant 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-645-4441, 
North Myrtle Beach, SC 29582. 


* Free Details * 


TRANCE | 
Р.О. Box eo 124 | 


El Toro, 92630 


FREE BEERMAKING BOOK Catalog. Finest 
ingredients, fast service. Make rich beer without 
additives or preservatives. 800-852-9545 SPI 


FREE CATALOG. Brew quality beer yourself 
easily, Call Windriver Brewing. 1-800-266-Hops 
24 Hours. MANUSCRIPTS WANTED, all types. Subsidy 
———————— ] publisher with 70-year tradition. Call 
WINEMAKERS - BEERMAKERS Free llius- | 1-800-695-9599 

trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242. KRAUS, Box 


7850-N, Independence, MO 64054. 


NEW MINI MAGAZINE “UFO WATCH" $5.00 C. 
Morey, Box 684, Adelanto, CA 92301. 


BETTER HEALTH 


PUBLISH YOUR BOOK! Free guidebook to 
| subsidy book publishing. Vantage Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001 | 


BUSINESS OPPORTUNITIES 


FULLY AUTOMATIC TREATMENT АРРАНА- 
TUS IN HOMES. PAIN & DISEASES RELIEF. 
Distributors needed, Retail $149.90. Elmed, 
Falk Miksa 3, Budapest, Hungary. 


HERBS- YOHIMBINE, PAU: D'ARCO and oth- 
ers. Catalog $1.00 (refundable). Jude Herbs, 
Box 563PS, Huntington Station, NY 11746 


$10,000 Monthly Taking Easy Snapshots! No 
Experience. Photopro, 1611 Crenshaw #2355, 


Torrance, CA 90501. Recorder Info: 


310-549-0997. 


МОА. T 


yes & Sell Neon Art 
For Home/Office or Van/Auto 
Complete, Illustrated Home Study Course. Learn 
the techniques {rom the pro's. Complete listing 
| ol wholesale suppliers. pog so 
\ MEOW INSTITUTE, iii TTL FREE ч 
ARLINGTON, TX76018 — INFO 


WATERWISE PURIFIERS... homemade dis- 
tilled (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459, 


TOP RATED SIC FCLING S 
BUYER'S GUIDE. 4/93 
е Children, Touring or Utility 


$1'000's WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, Box 215-PS, BROOKLYN, NY 
11204. 


800/747-2407 
| 517 N. Unk Lane 

Fort Collins, CO 80524 | 
BOATS, MOTORS & EQUIPMENT 


BOAT KITS -- PLANS — PATTERNS -- EPOXY 
- FIBERGLASS — SUPPLIES — 250 DESIGNS 
-= B'I70' = Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
Dinghies — CATALOG — $2.00. BOOK "Amateur 
Boatbuilding” -- $6.00. CLARKCRAFT, 16-7 
Aqualane, Tonawanda, NY 14150. 


$1,500 WEEKLY mailing our circulars!.. 
NOWI... 


. Begin 
FREE packet! MESA-L1, Box 4000, 


Cordova, TN 38018-4000. 
$ 5000 PLUS MONTHLY $ 
FROM GOV'S BEST KEPT SECRET, THE 
DISABILIT Y CONSULTANT 


BOAT PLANS - PATTERNS - KITS - Unsur- 
passed Selection. 168-page DESIGN | 
BOOK-$4.00 GLEN-L. 9152 Rosecrans, Box — 
1804/PS3, Bellflower, CA 90706. 310/630 6258. 


Mercury - Force - New 1992 Outboards.. We 
ship. $2.00 Handling. Scott McCulloch parts. 
Electra, 610 Merrick Rd., Lynbrook, NY 11563 


BOOKS & PUBLICATIONS 


ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET-CALL 


303-766-1111 
BOX 460058 * AURORA, СО 80046 


$1804 MONTHLY! Buy /sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


#1 MONEY MAKER Spare Time! No Selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS6 
SW 5th Street, Grants Pass, OR 97526 


$20.00 BILLS IN YOUR MAILBOX DAILY, 
FREE DETAILS; BOE, BOX 3065-C1, DAY- 
TONA BEACH, FL. 32118. 


Repairing (not рас ng) stone dam- 
| aged windshields and plate glass. 
| || Learn how a 3 minute repair can earn 


* PROVEN SCIENCE DESCRIBES 
HOW TO SYNTHETICALLY 
| PRODUCE PRECIOUS METALS. 
« 260 PAGE BOOK - EASY READING. 


| а STEP-BY-STEP DETAILS ON HOW 
TO CREATE NUCLEAR 


CHANGES OF ELEMENTS. | you $1200/week! 


CALL NOW! 


1-800-695-6224 
FREE REPORT! 


NVS/OPTIKLEER, LYNN, MASS. 01904 


* TESTED IN 
UNIVERSITY/GOV'T. LABS. 


* CONCLUSION OF 
4-YRS RESEARCH. 


* LEARN THE SCIENCE OF 
THE NEXT CENTURY! 


* 30-DAY RISK FREE GUARANTEE! 


$69.95 + $3.50 S/H, CHK/MO 
DISCOVERY PUBLISHING 


| PO BOX 67, WESTBORO,WI 54490 


800-689-7780 


т т не کے‎ аы а шш лы шь ше ыл. жь. БӘ. иш. шь иш ыл.  . 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details, 


PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


| changed my life! Complete Business Outi 


$225 DAILY "CHROME PLATING" AUTO | 
| DRUG RAID SEIZURES: Dirt Cheap! Ca 


$25.00 / POUND PAID For Aluminum Scrap 
(Yes... Free Report!) Write: Ameriscrap-PS48: 
Alexandria Bay, NY 13607-0127 


$300.00 PER DAY just mailing letters! Detai 
$1.00 (cash) Moneymakers/S, Box 32361 
Palm Beach Gardens, FL 334; 33420. 


| CRACK REPAIR 


-OVER A FOOT LONG 


PATENTED HUGE DEMAND! 
e 7) ) JUST LOOK AROUND YOU 
Whra B-O-N-D,* Inc. 


ge to 
aw 1 (800) 347-2820 
3606 Beatty Drive, Riverside, CA 92506 


 — —‏ — ی 


$392.00 from sq. ft. plywood. (HUGE DEMANI 
Revealing proof $1 ae nager Woodwin 
PS, РОВ 859, Bridgewater, MA 02324-0859 


$40,000 ON 1/3 ACRE! New hydroponics 
inexpensive, pleasant, practical! Free inform 
tion. Planters, Box 681804, Franklin, 7 
37068-1804. 

$4,000 WEEKLY with your telephone answer 
machine!.. Just pop in our FREE TAPES! 
Never talk to anyone!... FREE packetl... MESI 
DFL, Box 4000, Cordova, TN 38018-4000. 
$900.00 WEEKLY Beginners Dream. Mail-ord 
SECRET Plus Success Package. Free inform 
tion. PSI, 17610 Drummond Dr, Tinley Park 
60477-7346. 


ABSOLUTELY AMAZING, Complete. step | 
step report on rags to riches. Free informatio 
Stellar Enterprises 3916 S. Hazel ct Der 
ERO7 Englewood, CO 80110 


ASIAN IMPORT EXPERT REVEAL SECRET 
Free Details. SASE Box 2654, Costa Mesa. C 
92626 


BE YOUR OWN BOSS. Eam over $100,000 p 
year. Home based business. For business ; pE 
send $39.95 Check MO to Futures Internation 
Box 159281 Nashville, TN 37215 


NEON COURSE 
Send for free sample lesson 
Course includes how to зе 
up a neon shop. How Ic 


SELF | TAUGHT | 


m, 


eam келч you learn. Where to buy whole 
sale neon materials, and — neon sigr 


kits. Compete course $68.00 (US) or S75 
(CDN). Visa, Check, MC, MO, okay 
Peter Horsley Publications 
115 Riverbirch Cres. SE, Calgary, AB, 
Canada T2C 3M1 


BIG MONEY FIXING UGLY HOUSES. SMAI 
INVESTMENT, IDEAL FAMILY BUSINESS. N 
LAYOFFS. PARTTIME OR NEW CAREE 
FREE BROCHURE. FIXER JAY, BC 
491779CC1, REDDING, CA 96049. 


BUMPERSTICKER PRINTER. Cheap, simp! 
portable. Free details. Bumper, РС 
22791,(LLC), Tampa, FL 33622. | 


REPAIR CRACKED WINDSHIELD: 
Earn $90,000 Yearly Repairing 
-not replacing- 

Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix inc. 
5313 Nob Hill Rd. • Sunrise, FL 3335 


BROKE? BUSTED? DISGUSTED? This Ho 
est Low Investment/High Profit busine 


send $10.00 to: ProSuccess 19 Jewfish Ay 
Key Largo, FL 33037. | i 


DELAWARE INCORPORATION $195 inclus 
(800) 800-8881; fax 302-368-1059; SIMILE 
INC; also Eastern European business services 


Distribute unique electronic product. Ма 
ufacturer, Box 28307, Kenneth City, FL 33708. 


Houses, boats, computers, Seizures, B 


51488-YD, Ontario, CA 91761 
— 
| 


OD OOINIEOG s or Oui QI reo 


ARN AMAZING PROFITS! PERSONAL, 
OME AND AUTO SECURITY PRODUCTS, 
REE CATALOG 800-653-3012. 


XPLOSIVE 9004 OPPORTUNITY! $15,000. 00 
ONTHLY EARNING POTENTIAL. No invest- 
ent. Details: BCD, Box 820562-5, Vicksburg, 
5 39182. 


T-SHIRT PRINTING MACHINE 
EN We manufacture professional 

Neo single and multi-color screen 
printing equipment. 
Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


lee electroplating catalog. Books, kits, 
hemicals. University Publishing POB 1071, 
rovo, UT 84603 


REE INFORMATION! Allow the government to 
hance your small business. Loans/Grants to 
587,900. Call 24 hour, free recorded message. 
113) 825- 6700, Dept. 1287 


REE INFORMATION-Eam $10,000/ month. 
mple! No Selling! No recruiting! Send LSASE: 
arry Chiappone, Box 1300, Dept. 1152P4, W 
abylon, NY 11704 


T WEALTHY! Amazing secrets exposed! 
bmplete moneymaking package! PTLS Box 
04, Manchester, CT 06045-0794. 


ONEST $50 PER HOUR with your PC. Be your 

n Boss! No experience necessary. $1.00 and 
ASE to Erudition, Dept 1001, Box 172, Oakes 
D 58474 


WDRAULIC JACK REPAIR MANUAL AND 
ATALOG $10.00. HYDRAULIC PARTS SUP- 
Y, BOX 4157, BROWNSVILLE, TX 
8523-4157. 


PORT-EXPORT opportunity, profitable world- 

de, mail order business from home, without 
inital. We ship plan for no risk examination. 
perience unnecessary. Free Report. Mel- 
ger, Dept. C2696, Woodland Hills, California 
367. 


АКЕ PICTURES for profit. Camera Ventures. 
px 771. Lamera, CO 81052 


3E YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll | 
each you how to start and run your own busi- 
ess. Keep all the money you earn, Patented | 
quipment. FREE valuable report. 


CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5735-С ° Bend, OR 97708 


DIN HOME-WORKERS ASSOCIATION -- Get 
iuaranteed Legitimate" home-employment of- 
rs! FREE Information! Write: Association 
5494. Alexandria Bay, New York 13607-0250 


T THE GOVERNMENT FINANCE your small | 


siness. Grants/loans to $500,000.00. Free 
orded message: (707) 448-0270. (JG6) 


MILORDER MILLIONAIRE reveals money 
aking secrets! Free exciting cassette. Melvin 
»wers, North Hollywood, CA 91609. 


AILORDER OPPORTUNITY: Start profitable 
me business without experience or capital. 
ве book. Mail Order Associates. Dept. 427, 
ontvale, NJ 07645 


AKE $15,000 monthly! The Perfect Business. 
) investment. Easy. Free Booklet. MPC, а 
‚ Lenore, ID 83541. 


АКЕ homemade "how-to -opportunity” book- 

s. - Mine have earned $436,097. Money never 

. Free information. Booklets, 507M Oak 
e Friendswood, TX 77546. 


АКЕ MONEY IN THE SEMINAR BUSINESS. 
КЕЕ information American Seminar Leaders 
sociation. 1-800-735-0511 


АКЕ Rubber Stamps. Highly Profitable. Free 
tails. STAMPER, POB 22809 (LLG), Tampa, 
. 33623. 


mpoonuarcoo 611 Gomes 


MILLIONAIRE’S WIDOW REVEALS Husband's 
Moneymaking Secrets. FREE Details, Box 
2355-SA, Redwood City, CA 94064. 


GIANT LM 


POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, РА 18512, 


MILLIONAIRES. How they've done it, how you 
can too! Facts, figures, statistics, ideas. Informa- 
tional, motivational. 6 page report. Guaranteed. 
$2.00 plus SASE. CSR, PO Box 3526 Engle- 
ne CO 80155. 


*1 

Be a home inspector! | 
Train at home—learn what the 

pros know. Start your own prot- І 

паре home inspection business. І 

d Free literature: 800-223-4542. 


E PT. at Мате Age . 
2: Address = 
a Lil = | с» Stale Zip 


Î Dept PE109, 8065 Roswell 
Road, Atlanta, Georgia 30328 


NEED MONEY? Free Grants. Signature Loans, 
Free Foundation Money. Sources: Вох 55298-Y X, 
Diamond Bar, CA 91765 


NEW 2000% PROFITS --in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P4), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, SELL 
FOR 2000% PROFIT. Free information. GROW- 
BIZ, Box 306-54. Seminary, MS 39479. 


Vending Machine Insider Secrets. Free News- 
letter Teils All You Need. Call 1-800-221-6066. 


FREE Advertising! 


New "Information-Highway 
technology allows you to reach 
14,000, фо eager, responsive 
buyers absolutely FREE. 
Revealing new report shows how. 
Write: Linko Dept A138 - Drawer 
519 - Jasper AR 72641 


OWN YOUR MAIL ORDER BUSINESS SELL- | 


ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


PIANO TUNING PAYS: Lean with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 


ProSing Karaoke makes $300 Nightly; You Run 
Show; Parties; Clubs; Equipment Saleds; Free 
Report: (B00)800-8466. 


Recycle Metals. No, not beer cans! Easy $458 
weekly! Free information. Hornsby, Box 681804, 
Franklin, TN 37068-1804. 


* REAL TRAINING * REAL TERRITORY 


*REAL EQUIPMENT => 
* REAL POTENTIAL 


» FOR UNDER $20,000, - 


CALL OR WRITE TODAY 
FOR FREE INFORMATION: 
ULTIMATE INTERIOR SYSTEM 
(803) 236-335] 


270 WESLEY STREET, MYRTLE BEACH 29377 


RECORD VIDEOTAPES-At Home. $5,000 
Monthly Possible. No pornography. Free Details. 
Write: CMS Video Company, 210 Loma Square - 
#1635, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


SPARE TIME FORTUNE in Vinyl Repair. Huge 
demand. Exceptional profits. Everything sup- 
plied. Details free. VIP, 2036 Montrose, Chicago, 
60618. 


pooinicoo OI I oi OltiTIico 


TAKE CATALOG ORDERS. We drop-ship 3500 
best-selling specialty products. Lowest below 
wholesale prices. Immediate delivery. Spectac- 
ular home business opportunity. FREE BOOK, 
TAPE. SMC, 9401 De Soto Avenue, Dept 28-64, 


- Chatsworth, CA 91311-4991 


TRAVEL AGENCY START YOUR OWN $3870 
NO ARC BOND. Information. 800-926-5600 24 
hours. Limited computer offer. 


WORLD WIDE ELIMINATION OF C.F.C. 


(FREON) in 1995 will create new business 
opportunities START NOW. For infomation send 
$2.00 to R.D. Enterprise P.O. Box 167708 
Oregon, OH 43616 


BUY IT WHOLESALE 


27,149 Products, Direct... TAIWAN, PHILIP- 
PINES, HKONG!! SAMPLES... Small lots!! 
Ecco-D4, Shalimar, FL 32579-0739 


BUY IT WHOLESALE/ Canadian Nightcrawlers/ 
Factory Direct Fishing Tackle/ N.A.S. Inc., 8682 
Bayshore Road, Marblehead, OH 43440. 
(419)798-4382. 


FINALLY! AN AFFORDABLE, EASILY IN- 
STALLED, COMMERCIAL QUALITY, TA- 
PERED ALUMINUM FLAGPOLE FOR RESI- 
DENTIAL USE! FREE BROCHURE 
1-800-279-FLAG 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242 | 
WHOLESALE Bargains, Freebies, Giveaways. 


Closeouts. 90% savings. Wholesale, Box 
51488-Y, Ontario, CA 91761 


[CABLE EQUPUENT 
CABLE TV 
DESCRAMBLERS 


ALL BRANDS x BEST EQUIPMENT 
30 DAY TRIAL / 1 YR. WARRANTY 


CABLE BOXES, INC. 
1127 Hilltop Dr., St. Louis, MO 63132 


800-237-4951 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only. 1-800-995-1749. 


CABLE DESCRAMBLERS, test turn -on kits. 
No smoke, no mirrors, just low prices! Call 
everyone else, then call us for the best price. We 
pay cash for cable equipment. No Florida sales 
(305) 425-0751. 


Cable /Satellite Descrambler "т! “cleans” 
all picture distortions GUARANTEED. Send 
SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, 
NY 10276. 


CABLE Test Chips. Puts cable box into full 
service mode! $29.95 to $59.95. 
1-800-452-7090, (310)902-0841. 


CABLE TEST-CHIPS As low As $9.95 For 
testing Cable Boxes in Full Service Mode. 
JERROLD; PIONEER; PIONEER CUBES; 


| TOCOM 5503/5507; SCIENTIFIC ATLANTA; 
ZENITH; REMOTES $10; N.E. ENGINEERING 


(800) 926-4030 


CABLE TV CONVERTERS. Jerrold, Zenith, 


Pioneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa MC AMEX C.O.D. Advantage Electronics, 
Inc., 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


Save 5100's 
*All makes and models 
"Years of customers 


complete satisfaction 
«Quality Equipment 
Shipped within 24 hrs 
*Free catalog 


| Suite MBE, Lincoln, 


OHDECLC 


Cao IND I 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead 
Blvd., Naples, FL 33963. 


CABLE TV Converter box turn-on test. They will 
stay on until your done testing. Lowest pricing 
available. TAZ Electronics, wholesale distribu- 
tors have the chips. 1-800-800-8532 or 
1-800-800-9521 


ж x CABLE EQUIP. x 


Ра REPLACE ALL MODELS 
MONEY BACK GUAR. 


* 1 YR. WARR. FREE CAT. 
OW PRICES • AVOID RENT FEES 


E -800-243-3 967 
SKYLINE SYSTEMS, INC 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific, Atlantic, Zenith, & many others. "New" 
MTS stereo add-on; mute & volume. Ideal for 
400 & 450 owners! (800) 826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CABLE TV DESCRAMBLER Kits from 29.00 
Free Catalog 1-800-886-8699 M&G Electronics 
Inc., 2 Aborn Street Providence, RI 02903. 


CABLE T.V. EQUIPMENT 
10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 


30 day money back guarantee 
г Test Aids Available 


NEW TRONICS 
800-256-2880 


CABLE TV CONVERTERS & 
DESCRAMBLERS PERFORMANCE ELEC- 
TRONICS has what you need! Quality Cable 
Equipment at the lowest prices guaranteed! 
Knowledeable and professional sales repre- 
sentatives who are ready to help you! Call us 
today for your FREE CATALOG! PERFORM- 
ANCE ELECTRONICS, INC. 233 North 48th, 
NE 68504-3512 
1-800-815-1512 


CABLE TV DESCRAMBLERS-- NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping- All Brands. Call: V.C.l. 
1-800-677-0321. 


PREVENT DESCRAMBLER DAMAGE-- 
Snooper Stopper Data Blocker $34.95 VCI 
(800) 925-9426. 


Revolutionary Technology: Universal Box Works 
On Jerrold Or Pioneer Systems 
1-800-676-6342. 


| Scrambling News. Technical info on cable and 


satellite descrambling. No equipment sales. 
Free Catalog. Voice/Fax (716) 874-2088. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: Information Factory, Dept.3, P.O. 
Box 669, Seabrook, Texas 77586. For C.O.D's 
1-713-922-3512 Any Time! 


The Complete Cable TV Handbook. A consumer 
guide and how to book all in one. Send 14.95 
plus 2.00 postage to: PENACO, PO box 187, 
Burleson, Texas 76097. 


CABLE TV CO NVERTERS 
L&L ELECTRONICS INC. 
1430 Miner St. Suite 522 Des Plaines, IL 60016 
1-800-542-9425 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment. 
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Converters and 
Universal Remotes 


Compatible with any VCR, TV, 
descrambler or converter. 


Quantity discounts available. 30-day 

money-back guarantee. Call for free | 
color catalog on other consumer 

electronics products and details on 

low-price guarantee. - 


NOVAPLEX zz 


8818 Bradley Ave. 
Sun Valley, CA, 91352 


— rnm cenar D 


CABLE TV 
DESCRAMBLERS | 
CONVERTERS | 
ACCESSORIES | 
SAVE SSS DON'T RENT 
30 DAY MONEY BACK GUARANTEE | 
` PANASONIC, OAK, JERROLD, 
| ZENITH, SCIENTIFIC ATLANTA | 


PLUS MORE!!! LOWEST PRICES!!! 
| AA Electronics 


ICALL 1-(800)258-9512! 
L J 


Г 
І 
і 
| 
| 


Cable TV 
DESCRAMBLERS! 


These are the ones you ve 
been Looking f 


Al 


-— 


LOWEST PRICES! ex 
MOBDPV BEATS US} *° 

30 Day Money Back Guarantee 

“FREE CATALOG ' | 


1-800-618-7480 
Call 24 Hrs - 7 Days a Week 


| WE SHIP Т1 TODAY - YOU GET IT TOMORROW 


© AA * кадра 


NOTE: © rt ck а Ban "r5 Xe IT 
National Becronic Wholesalers «* ++, 


( CB RADIO | 


POLICE-FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, НРА, BOX 19224Р5, 
DENVER, CO 80219. 
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| BRANDS) AT WHOLESALE PRICES. 


BATTERY MASTER SWITCH 


Patent Pending 


Disconnects all electrical circuits with a 
simple turn of the knob. Attaches to 


battery in minutes. Heavy duty. Suitable 
for 12 or 24 voit batteries. | 
Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 


Remove knob to stop theft and 
unauthorized operation. 


$14.95 each postpaid 
Add $1 for side post adapter 


BATHURST, INC. 
Box 27-PS, Tyrone, PA 16666 
814-684-2603 


Quantity discounts-12 uniis or mora. 


COMPUTERS 


AWESOME GAMES, graphics soclnfióne for 
IBMs/compatibles. "Try before you buy." FREE 
CATALOG (800) 821-7625 


Complete plans for building PC networks. 


$11.95, Computer Guys, 10127 Madeline, Al- | 


buquerque, NM 87114 


Computer Control of Your Home. Third Gen- 
eration Software for Economy, Convenience, 
security. Free Brochure, 1-800-2-COCOON 
1-800-226-2666. 


DIRECTORY 100+ Sources of Public Domain, 
Freeware And, Sharware Software. Including 
CD-ROM, Graphics, Games, Utilities, Adult, 
etc. $2.00: PVCOMP, P.O. Вох 359B, Stottville, 
NY 12172-0359. 


FREE CATALOG- ON- DISK. IBM Compatible 
ShareWare. ASP Approved Vendor. BUSTER 
SOFTWARE, 1-800-598-7238. 


Internet Guidebook. What it is, How to get there, 
What to do with it, $24.95. Red Cat Systems, 
Inc., Box 399, Concord, MA 01742. 


INTERNET. Want it? Get it. Have it? Learn mora. 


| $1.00 - Sample Newsletter. Tate, Box 3474, 


Arlington, VA 22203. 


PHOTO SCANNING into WINDOWS WALL- 
PAPER $6/photo. $20/four. Photos returned, 
Computer Attractive Technology 6400 Bal- 
timore, MD 21228-3915 


PRINT CHECK FROM BLANK PAPER! Use “off 
the shelf,” commonly available products, to 
“manufacture” checks for friends and customers. 
Pennies a check. For information on what to buy, 
where to buy it, and a computer program to use, 
send $50.00 Systems and Software - Atlanta, 
Box 635, Roswell, GA 30077 0635 


| CONTACT LENSES 


BUY YOUR CONTACT LENSES (ALL 
70% 
SAVINGS, EXAMPLE-DISPOSABLES @ 
$17.00. INFORMATION 800-521-3511 


| EYEGLASSES | 


PRESCRIPTION EYEGLASSES BY MAIL. 
FREE FRAMES FREE CATALOG. 
1-800-765-6947. Foster Grant READING 
GLASSES $7.95+S/H Eyeglass Group, Box 
250943, W. Bloomfield, MI 48325 


DO-IT-YOURSELF | 


10 Unique Wood Projects Under $100.00. Pool 
Table, Bar, Cabinets, Furniture, Free Postage. 
$9.95 to Spence, Dept. 121, 220 Sunrise Hywy, 
Rockville Centre, NY 11570. 


BEDROOM MONITOR $129.00 ROOM AND 
TELEPHONE $229.00 DIALER CALLS 
$229.00. REMOTE TELEPHONE RECORDER 
$479.00. 800-633-8277. $3.00 CATALOG 

LISTEN ELECTRONICS 603 ELGIN, MUS- 


| KOGEE, OK 74401 


дА, 


Whe 
ay! 


| MOREHEAD CITY, NC 28557. 


| | | sides ol phone conversation, VWPM?K... 


SURVEILLANCE: 
COUNTERSURVEILLANCE-WE HAV 
EVERYTHING! Catalog $5.00 РЕР. Bc 
| 930024-5, Norcross, GA 30093 | 


FORMER INTELLIGENCE AGENT!!! WEAP- 
ONS, SURVEILLANCE, COUNTERMEAS- 
URES, CELLULAR, NIGHTVISION, $5.00 OP- 
ERATIVE SUPPLY, 3111 ARENDELL ST., 


ELECTRONIC PRODUCTS AND DEVICES | 
| Telephone Line Grabber! Mulb-lunction device: 

| sten in 10 your premises remotely; or access exishng “ongoing” 
| phone conversabons. Also includes emergency call "break-in" 


X а gi 


3.95. EACH 


му урме ТЛ пу EAE 
a recorder and woul leap baa Surti pute 
Ce: Tide ay when рте 4 де аге Records Бо? 
^ Fag = 


TELGRABIK Kit (minus enciosure)....$99.50 : | Mary "eet mon ранены! than other путан 
| |, | = ШШ = | Trans " mur to any FM race 
TV/Radio Joker Kit Pr ud Ae Aisemtie | Y (mag 
One of the bes! high tech gags! ^7 a (Е > tato of Trampmtiert. Voce Scrapers and 
EJK IK ... 82450 -/ Ў on Й: Е. | per зросту ses, entse 52 00 0 US! Cp 
"m Сай &)7.725.1000 ar ped $19 95 + $1.00 
00! Bounce Listener bo deep - hear sounds shipping per item 10: US! Corp., PO Box 


| L PS-2052, Maibourns, FL 22902 COD: Ок 


E 3 Miles FM Voice Transmitter 

Litre sensive, high performance k 
| at low cost FMVIK .. .. $99.50 
3 Mile Automatic Phone FM Transmitter Kit tr transmits both 


ULTRACOVERT PINHOLE MICR 
VIDEOCAM! 10 Mile Video Transmitters, Mot 
"Affordable Microvideo" Catalog, 53.0 
SUPERCIRCUITS, 13552 RESEARCH BLY 
8B-3, AUSTIN, TX 78750 


SPY SUPPLY 


Find out why the 
CIA — FBI — DEA — 
SECRET SERVICE 

Have ordered from our 
catalog! 


Phone Taping System 
se C, ready ou use, € oh ge 


een 


FREE CATALOGI With Order - Or Send $1 00 | 
MC-VISA«Checks welcome - add $4.00 PAH COD's add $4.50 extra. 
INFORMATION UNLIMITED 
РО BOX 716 DEPT P5193 AMHERST, NH 03031 

Ба Orders 800-221-1705 - Ina's 603-673-4730 Fax 603-672-5406 


Hobbyist Circuits - Room Monitor, Tone De- 
coder - More - CATALOG $2.00-Garrett Plans, | 55. 
Box 155 Jamesburg ,N.J. 08831 SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 
(617 i | 327-7272 


Lasers, pointers, lightshows, holography. For | - | 
free catalog write: Midwest Laser Products, 
Р.О. Box 2187, Bridgeview, IL 60455 


NIGHT VISION Comprehensive Catalog. Amer- 
ican, Russian. $20, Refundable. Night Sight, 
6945 Indiana Ct. #800, Golden, CO 80403. 
303-940-0322. Fax 422-0724. 


ELECTRONIC SECURITY PRODUCT: 


—— ———— KEEP SAFE WITH THE MOST 
г le р h ONE Listenin ADVANCED TECHNOLOGY! 
pst Boma 9 © VIBRATING BUG DETECTOR WATCH 

with up to 0/4 mile range! "D avice OR BUG DETECTOR PEN. THE MOST 

"Мече “Snap Fa" Kut! - No wiring to phone! LUVEHT BUG DETECTORS EVER MADE! 


*Super Poseerful! Tunes - EB- !0@МЫ г 
*(rysial clear necepiion 
"Сал bet pecked up on any ЕМ Radio 
*Ттатытив both aides of conversation 
*LIses phone Mr pir t E: 


FOR MORE INFO CALL: 516-538-2005 


SMART ULTRASONIC BACKUP SYSTEM. 
Recognises Distance And Position. PATENT 
PENDING. Plans And Specifications $15.00, Or 
Send L.S.A.S.E. For Free Info. SARAC'S 
ELECTRONICS, 2 Kelly Ridge Road, Carmel 
NY 10512. 


i —W. 


GET 2 TRANSMITTERS 
FOR THE PRICE OF T. 


"d (m ^ 


[Law Enforcement Grade Device o 
3] - single IC CHIP is a Room 


SPEAKER FOAM EDGES ROTTED? DIY : transmitter all in оте! 


5 minute 
Foam Replacement kits for Less. Visa MC/ ||  eNo „гъ, З. nere ossembly! 


| 
Discover. SIMPLY SPEAKERS: |] eMONEYBACK GUARANTEE! 
1-800-767-4041. | [Attach the VT-75 microtranemitier chip | 
— KS | pony JV 0 12V. battery. and you can he 
every sound in an entire house over ! 
away! Tiny IC chip uses the most advance 


SURVEILLANCE, COUNTERSPY, PROTEC- | 


TION. Guaranteed Lowest Prices! Catalogs | technology to allow you to hear every soun 
$5.00 PROTECTOR, Box 520294-A, Salt Lake | j. even gi any FM radio tuned 
City, UT 801-487-3823 the 


"secret" (reque You à 
also attach the VES anywhere on 


telephone line and monitor both sides of 
iphone conversations - crystal clear - withot 
ever needing a battery! Tunes from BÔ 
|!130MHZ! The VT-75 is powerful (100r 
[so И transmits farther - even 
and buldinge - where tiny PC boards wit 
limited circuitry just can't. Want the lee 
room transmitter you can buy? Jusi 

the VT-75 with a hearing-aid battery and 
still outperforms al other! WE м" 
MAKE FALSE ле Our VT-75 is th 
only one you can buy anywhere thal come 

with a | “у sch Psi 


The smallest camera in the world. Uses a 36 color 
exposure film. The camera is only 2^" long and has a 


film counter, making it discreet for recording events, 
people. and information even.in low light situations. 
Comes with carrying case and 2 rolls of film. $225.00. 


|moneyback guarantee! Pre-teste 
dde functioning cigarette lighter LIG HTER end тено 19 ше sm Todi 
that houses a tiny high performance transmitter $49. 99. + $1.6 


camera. Like the mini micro, it has a film counter and 
takes 36 color exposure film. It's easy to use, just point 
and shoot making it discreet for any event even in low | 
light situations. Also comes with carrying case and 2 
rolls of film. $197.00, 
To order ами check or CMS order plus $2.00 


їп: 
| AMERICA. Р.О. о Bo 136, À ABERD RDEEN, SD 57402 


S&H or save - buy 2 for $45.00 each 
free SAH! VISA. MC, MO, for immedi 
shipping by U.S. Mail. COD's add $4. 


DECO BOX 607 
pustas. "070%, ILLS, NY 
CALL 914-232-3878 24HR5 


EDUCATION & INSTRUCTION 


DO-IT-YOURSELF 


Build your own 


Carbon Fiber Bike 


Work with new 
advanced materials!!! 
Complete plans 
and detailed 


molding techniques | 


Compocycle Ltd. 
E P.O. BOX 422, St. Jerome 
Quebec, Canada 
J7TZ5V2 


The model 1525 is a 75-110MHz RF amplifier that connects 
to mono or stereo FM transmitters and produces a 
powerful 15-25 watt signal which could broadcast 
up ta 5 miles or more! | Requires 75-250 mW drive. | 


мер by step plans complete with part source information 
And antenna designs. . ‚Ош 14° PLUS $ Z sang a riety. 

АЛЕ ABOUT OUR PT OL j wif Б ry, M8 Orelii ат COD 
Progressive Concepts (909) 626-4969 
€ 1434 Marth Mills Ave., Suite A, Claremont, CA 91711 


He Ne Tubes 
and 
Laser Diodes 
FREE CATALOG 


menREDILH—JÀK Р О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT CANON" COPIERS | 
it's easy MM 


Complete kit includes SAVE OVER 79% “st 9 9.95 - 

Р ME ГЕ EN | LASER PRINTERS 
= Irrsiructiors Lauri et cn 

MOR ACK = | $19.95 — 


b32 Windsor Dr | "xm. Sopa. | 


! 96-0 | 
Palos Hits. EA ay | $2995 | 


(J! 


B00-747-3692 MC/VISA 
704-597-9001 24 Hr 


make & model w/order 


WORLD'S SMALLEST 
FM TRANSMITTER 
LL OTHERS OBSOLETE! 

ew Surface Mount Techno. A9 7200 
pgy (SMT) makes the XST500 
he smallest most advanced FM 
ransmitter you can buy! Power 
lul 4 stage design provides 
greatest range of any unit avail- 
able today. It can transmit whis- 
Jers up toa mile away. Powered 


| REPAIR FOAM ROT 
FOR YOURSELF! 


AT will Save you hundreds o 

izes including AR, Advent BOSE 

urrounds, adhesive & insiryctio + 

|27 ga/pr. BOSE 901's $67 95, pr. (inci 
fH, Мо COU's) Do it yourself with SAT! 


culars! A | 


|ТЕРР AUDIO TECHNOLOGIES 
Û Вох 1088, Flat Rock, NC 28731 — inc 


py 9V battery, it works with any 
ГМ receiver and Is easily tuned 
pver Ihe FM radio band. Order 
pur easy to assemble E-Z Kit 
ith all chip components pre 
assembled to the circuit board 


1-800-336-7389 


ХАМО ELECTRONICS . SINCE 1981. | 
201 E Southern Ave Suite 111, Tempe, AZ 85282 


EDUCATION & INSTRUCTION - 


COME A PARALEGAL. HOME STUDY. 
C.D.I., ATLANTA, GEORGIA, FREE CATA- 
DGUE. 800-362-7070 DEPT.LE109. 


ALIFORNIA. Acreage. Lots $50 down. $50 
onthly. 4602 Ethal Ave., Sherman Oaks, CA 
423 
REER GROWTH Awaits! Working Adults 
"in No College MUST read BFHA's Valuable 
Il- Job- School Development Booklet! $4.50, 
px 654, Cheektowaga, NY 14225-0654. 


ОМСК UNIVERSITY -- Eam В.5./ M.S. 

B. A. degree via guided Home Study. Pro- 

ams in Business Administrations, Environ- 

ental Studies, Computer Science. Military/ 

is Tuitior Reductions Available! Free cata- 
е (B00) 767-2423 


REE VIDEO* External BA/BS, MS/MBA, PhD/ 
AW. Accredited, financial aid, (B00)688-3542. 
А SALLE UNIVERSITY, Dept #618, Slidell, LA 
459-2000. 


CONQUERING THE BUSINESS WORLD! This 
busíness start up guide reveals how. Step-by- 
step! Acquiring capital, planning, permits, 
faxes, regulations, & so much more. Free 
details: Empire, P.O. Box 44308 - PSC2 
Cleveland, OH 44144 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelor's Master's, 
Doctorate, fully approved by Califomia State 
Superintendent of Public Instruction. Prestigious 
faculty counsels for independent study and life 
experience credits (5,000 enrolled students, 400 
faculty). Free information - Richard Crews, 
M.D.(Harvard), President, Columbia Pacific Uni- 
versity, Dept. 2ASA, 1415 Third St., San Rafael, 
CA 94901: 800/227-0119 (California: 
800/552-5522) or 415/459-1650. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


Home study. Learn hig! 
repairs without costly equ йш 


ment. Free career literature. 


| Call 800-223-4542 "А | 
ў The School of VCR Repair 2 il 
6065 Roswell Road, Dept. YC109 E 


Atlanta, Georgia 30328 
— — — E ee چ‎ 


HAVING DIFFICULTY UNDERSTANDING 
TRANSISTORS? We have the answer, Our 
NEW simplified 8 page text "TRANSISTORS 
TODAY" avoids the confusing "holes" and "ma- 
jority carrier" concepts. Practical projects de- 
scribed. $4.70 THERMADYNE INC., Box 6167 
(Dept.2), Arlington VA 22206 703-549-5325 


LEARN HIGH-PROFIT PC REPAIR - TROU- 
BLESHOOTING, SERVICING, UPGRADING 
AND INSTALLATION. HOME STUDY. FREE 
LITERATURE. P.C.D.I., ATLANTA, GEORGIA. 
800-362-7070 DEPT.JE109. 


MATH FUN! Learn math with LEGO BLOCKS. 
Activity book "Lock Block Logic" improves under- 
standing of math. ORDER TODAY: $20.95 TO 
Elmwood Press, 1630 Elmwood, Lakewood, OH 
44107 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law P.O. 
Box 871449, Department PS Dallas, TX 75287. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


UNIVERSITY DEGREES. NO CLASSES. FOR 
COMPLETE DETAILS SEND S.ASE. TO: 
GATEWAY POST OFFICE BOX 792, BRONX, 
NY 10462. 


UNIVERSITY DEGREES WITHOUT 


| CLASSES. BACHELOR'S, MASTER'S, DOC- 


TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826P5, BENEICA, CA 94510. 
800 835-8535. 


ELECTRIC VEHICLES | 


ELECTRIC VEHICLE PLANS AND PARTS 
CATALOG: Use electric power for your bicycle, 
gocart ог car. Send $6.95 Universal Products 
Company, PO Box 2704-1755, Huntington 
Beach, CA 82647 


VOLKSWAGEN CONVERSIONS! FREE IN- 
FORMATION. PUBLICATIONS 
INSTRUCTIONS, VIDEOS, COMPONENTS. 
KAYLORKIT, POB 1550PS, BOULDER 


CREEK, CA 95006-1550 
EMPLOYMENT INFORMATION 


AERONAUTICAL/ AEROSPACE ENGINEER- 
ING JOBS - Air Jobs Digest. World's Largest 
Source. $39.00 Quarterly. $96.00 Yearly. 1-800- 
AIR-JOBS, Ext 230 (24Hrs). 


| $1,500 WEEKLY mailing our circulars!... 


ELECTRONIC EQUIPMENT 
* 9 to 26 VOLT 


^ NEW AC or DC DEVICE 


NDR ДАА * Outdoor & Indoor 
Motion Sensor. * Sensor & Timing Adj 
, * Full Instructions 


* $39. 95 Shining ind 


Й Check or Money Ordear to: 
ES JJJ Company 
EE 1511 Mooreshill Drive | 
Na - San Апіопіо ТХ 78253 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT.8068. 


EXTRA INCOME! ASSEBLE EASY PRO- 
DUCTS IN YOUR SPARE TIME! 
1-800-377-6000 ext.6055. 


INTERNATIONAL Employment. Free details! 70 
Chartres, Unit P, Montreal, Quebec, Canada; 
НЭА 1J7. Fax: 514-421-6831 


Secrets That Gets Jobs in 90 days (or less) Only 
$29.95 + Sh Money Back Guarantee. Address 
information, 1-800-859-Jobs. 


HELP WANTED | 


Begin 
NOWI!...FREE packet! MESA-L2, Box 4000, 
Cordova, TN 38018-4000. 


EARN MONEY Reading books! $30,000/yr In- 
come potential, Details. 805-962-8000 Ext. 
¥-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext.6050. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call 805-962-8000 Ext. 
B-20025 


ENERGY SAVING 


$329.84 Weekly Assembling Products At Home. 


Free Information. Toll Free 1-800-333-3294 


(Message). 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 64 pages. Fea- 
turing Sun-Lite>. Solar/electric wehicles, con- 
version kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


ENGINES & MOTORS 


CONSTRUCT your OWN PULSEJET Engine! 
INFORMATION: $3. MASTECH. 830 CHILDS 
WAY, Suite #164, LA, CA 90089. 


FI NANCIAL 


BORROW $100-$50,000 PRIVATELY FROM 
INDIVIDUALS. EASY, | DO IT ALL THE TIME. 
BOOKLET $5.95, C. HAMMOND, 63 ELM, 
TOPSHAM, ME. 04086. 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 


| Sources box 5529-Y, Diamond Bar, CA 91765 
HAVE A GREAT IDEA BUT NEED MONEY? | 


FSC, Box 541424, Grand Prairie, TX 
75054-1424. 1-214-264-3256. 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC. Dept PS, dg Box 
26397, Birmingham, AL 35226 or call (800) 
869-0607 


Retire Rich! Everything needed to Do-lt- 
Yourself. Software + Book, $74.95; Book alone, 
$44.95; Newsletter, $45.00. Red Cat Systems, 
Inc., Box 399, Concord, MA 01742. 


STOP PAYING INCOME TAXES - legally! 
Complete guidebook. Rush $9.95: LOOP- 
HOLES, Box 1685, Wildwood, NJ 08260. 


VISA, MASTER CARDS REGARDLESS OF 
CREDIT! GUARANTEED APPROVAL OR 
DOUBLE YOUR MONEY BACK! PARTICIPAT- 
ING BANKS DETAILS! $10.00: SELFHELP, 
BOX 730006F, SAN JOSE, CA 95173 


FOR INVENTORS 


| DEVELOPING IDEAS, 
| ING. CALL 1-800-955-8888 (EXT. 801) 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
, AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 

| US. & INTERNATIONAL PATENT APPLICATIONS 

| Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure | 
and record of invention. 

[Overseas production, prototypes 
and research readily avaliable. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 

Also specializing in 


copyrights and trademarks 
| Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


! 800-367-7749 


[OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


"BUILD A COMPUTER CONTROLLED (CNC) 3 


AXIS MILLING MACHINE for less than $300. 
Plans and software $65.00. Information $5.00. 
MAXNC, 1661 S. ASH CHANDLER, AZ. B5248." 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FIXED FEE PATENT APPLICATIONS. Contin- 


gency Licensing and Enforcement. David Fink, 
Esq. (203)325-3344. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 


sociates offers customized Development, Pat- 
enting, and Liscensing. Proven Results: 
1-800-677-6382 


The Logical Process ® 


Inventors 
Your first step is important!! | 
Comprehensive patenting | 
and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352 | 


HAVE AN IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGE/ FREE REVIEW, call 
FREEDOM MARKETING, INC (800) 932-4286 


INVENTIONS, NEW PRODUCTS. You can 
profit from your ideas! QUORUM INTERNA- 
TIONAL, a rapidly expanding manufacturing’ 
marketing company is actively seeking con- 
sumer products. Send ideas to: Quorum Intl, 
Product Research Dept, 1550 W. Deer Valley 
Rd., Phoenix, AZ 85027 


INVENTORS: BEST FREE SELF-HELP ON 
PATENTS, MARKET- 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
since 1975. 1-800-338-5656. 


ANVENTORS' DIGEST. America's ONLY In- 
| ventor's Magazine. $20/year. Satisfaction guar- 


anteed. Free patent manual. 1-800-383-8808 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY IDEA 
PROTECTION/MARKETING METHOD! NON- 
PROFIT ORGANIZATION. FREE 
INFORMATION-24 HOURS; 1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (B00) 547-7885. 


PATENT IT ECONOMICALLY! Free details Li- 
censed since 1958. Rainer Associates, 2008 
Fondulac, Richmond, VÀ 23229 
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FOR INVENTORS 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


PATENTS DEVELOPED. MARKETED BY 
` PROFESSIONAL PATENT ENGINEER, U.S. 
PATENTS OFFICE FORMER EXAMINER & 
MANUFACTURERS REPRESENTATIVE. Free 
invention Protection Certificates. PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10279 


PATENTS TO LICENSING Former Director 
Marketing Mation's Largest Patent Law Firm 
Free Info 24/hrs 202-686-4772 


PATENTS. U.S.A/ Intemational. PRODUCT 
DEVELOPMENT. Work Directly with Registered 
Patent Agent/ Licensed Professional Engineer. 
Lunenfeld. Phone/ 
1-516-754-1000/1-516-757-7575 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 


S.E.L.L. TM YOUR IDEA! Discover our exclu- 
sive S.E.L.L. TM SYSTEM for New Product 
Development. For free information, call Harshaw 
Research 800-451-1326. 


SELL your invention with a self-running com- 
puter disk display. DEMO $8.00, INFO FREE. 
Second Source, 17140 NE 5th Place, Bellevue, 
WA 98008 


GARDENING 


Apple Trees. Professional Orchardist's Guide to 
Pruning. $4.00 Minnesota Apple Producers, 
8110 280 St E, Webster, MN 55088 


GOVERNMENT SUPLUS 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761. 


GOVERNMENT SEIZED Cars, Trucks, Boats, 

Computers, Televisions. Surplus Bargains Ga- 

lore! Your Area. 1-800-601-2212 Ex.SP6050. 
HAIR CARE 


MEN Blend away gray hair. For info: JSP, 328 S. 
Main Street, Suite 163, Bel Air, MD 21014. 


HEARING AIDS 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free informa- 
tion,(B0O) 323-1212. Lloyds- PSC. 


FHEE 
_ CATALOG! 
New Hearing Aids 


| * All Models 
| * Huge Savings ON 
| * No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HOBBIES & COLLECTIONS 


GETTYSBURG BULLET replicas, certificate, 
photo; $7.00 To: Bullet Box 3816 Gettysburg, PA 


17325 


HOME AUTOMATION 


HOME AUTOMATION/SECURITY PRODUCTS 
FREE catalog. Dealer inquiries welcome. (800) 
968-5599. R.A.L. Technologies, Inc. 
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MISCELLANEOUS 


HOME PROTECTION 


CRIME PREVENTION! Protect family and prop- 
erty. Catalog $2.00 (refundable). B&FC-D15, 
Box 1383, Westbrook, ME 04098 


HOME SECURITY 


Free Catalog: Security Equipment- Home, car, 
personal alarms, more! 532 Broadway, Deep- 
water, NJ 08023. 


J& B SYSTEM DESIGNS. Detailed unbeatable | 


home security system designs. $12.50. Box 154, 
Owasso, OK 74055. 


INVENTIONS 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 
1-800-288-IDEA. 


INVENTIONS WANTED 
INVENTIONS NEEDED- Free advice and in- 


formation. 45 years combined experience. Call 
800-979-5555. 


INVENTORS: Free Patenting Information Kit! 
The conceptNetwork Represents people with 
new Product Ideas. Prototype or schematics 
preferred: but not required. Call today 
1-800-835-2246 Ext B7. | 


KITES 


rKITES 


| FREE COLOR CATALOG 
Choose from over 200 kites. 

Many unusual & innovative designs 

á Call or write for your catalog today! 


ü 
i Into The Wind • (800) 541-034 i 
В 1406-P Pear! St., Boulder, CO 80302 


© LOANS BY MAIL 


$1,500 Interest-free loan by mail. Virtually guar- 
anteed. Full details. Send $3.00 MO J. Johnigk 
P.O. Box 4214 Bartonville, IL 60607 — 


BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, PO Box 260279, Plano, 
TX 75026. 1-800-444-6599. 


BORROW $500 - $40,000! "Overnight" on Sig- 
nature. Keep indefinitely! Action, Box 5499-Y, 
Diamond Bar, CA 91765 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. — | 


MAILING LISTS 


Never Before Used! Hotline Opportunity Seek- 
ers! 200/$18; 500/$28; 1000/$45. Mixed States! 
Immediate Shipment! Order Now! Advon, 
Drawer B-7, Shelley, ID 83274. Credit Card 
Orders: (800) 992-3866. 


REPLICA SWISS WATCHES 18KT Goldplated! 
Lowest Prices! 2Y Warranty! Waterproof! 
PH(404)682-0609; FX(404)682-1710. 


MONE YMAKING OPPORTUNITIES 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE. 
1-800-467-5566 EXT. 6517 


MOVIES. FILMS & VIDEOTAPES 


VIDEOCASSETTES!! NEW EXCITING TITLES 
$2.79 PHOTOLOG $1.00: HORTON, BOX 
2011-P, CHICAGO, IL 60690-2011 


NEW PRODUCTS 


POCKET SCREW DRIVER, Small 2.75* 1.75* 
‚875 with belt clip .6 hardened steel bits snap 
inside. Sturdy, comfortable handle. $9.95 +3.50 
S&h: WESCO, P.O. BOX 850511, BAINTREE, 
MA 02184. 


OF INTEREST TO ALL 
BEST MONEY YOU'LL THIS YEAR! $100,000 
YAERLY! INFORMATION: L.S.F.P., BOX 738E, 


ROSSLAND B.C. VOG 1Ү0. ALL CANADIAN 
$10.00 COD's ACCEPTED. - 


$ Y) 
dt 


| RUBBER, plastic 


PLANS & KITS 


DETAILED PLANS. Beautiful 5-car, 44" long, 
WOOD TRAIN. $5.35. Etowah Station, Box 485, 
White, GÀ 30184. 


Build your own 
super strong 
concrete dome! 
Offices, homes, 
sheds, cabins, 
rental units, etc. 


$19.95 


VHS Video 


Monolithic Constructors, Inc. 
PO Box 479-H * Italy, TX 76651 


Dome Homes - Pre-cut kits - Superinsulated - 


Dome Tour Video - Natural 


1-800-733-7107. 


Spaces 


PLANS, BLUEPRINTS 


BIRD HOUSES Blue Bird, Woodduck, Barn owl, 
Bat House. All four plans $5.95. Send to: | 


MASTER PLANNERS. P.O. Box 1563 Easley, 
SC 29641 


LONG RANGE TENNIS BALL LAUNCHER, 
Steet Construction. Full Size Replica of Naval 
Cannon, Local Parts, Easy Assembly. Plans 
$6.00. Technical Planners, Box 3795, Green- 
ville, NC 27836. 


STEAM Engine plans. Send $2.00 for informa- 
tion. Ed Warren, 11996 Gast Rd., Bridgman, MI 
49106. 


PLASTICS Н 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For Casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $2.00. CASTOLITE, 
Dept.94D/PS, 4915 Dean, Woodstock, IL 60098 


compounds, 
information: 


techniques, 


sources. Free Caster, Box 


16586V4, Memphis, TN 38186-0586. 


RADIO. TELEVISION 


SECRET Scanner Frequencies: Federal, 
Police, etc. Free Catalog! CRB, Box 56PS, 
Commack, NY 11725 


TV = HEADPHONES, listen in STEREO! for | 
easy assembly manual send $5.95 to: CRE- 


ATIVE RESOURCES, PO Box 6900, Kamuela, 


| HI 96743. 


REAL ESTATE — 


FORECLOSED GOVERNMENT HOMES AND 
PROPERTIES! HUD, VA, RTC, ETC. LISTINGS 
FOR YOUR AREA. FINANCING AVAILABLE. 
CALL TOLL FREE! (800)436-6867 EXT. 
R-2213, 


ә MON TANA LAND * 
20 ACRES - $12,900 


Hike, camp. hunt, fish, 
Montana s 
unspoiled wilderness 
Near nat] forest [and 


Ex plore 


e recreation areas 


FREE BROCHURE 


Call Toll-Free 1-800-2527-]. AND 
| im Миннати cali 507-5 069 
alrite Basin Properties 
haw! Were Froluibited 


GOVERNEMT HOMES from $1 (U repair). 
Delinquint tax property. Repossessions. Your 
area 805-962-8000 Ext GH-20025 for current 
repo list. 


GOVERNMENT LAND FROM $1.00. Newest 
guide. Act now and get 160 acres. Free mes- 
sage: (303)595-5767. 

GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887 (4166) 


GOVERNMENT HOMES, HUD, Foreclosures. 
WAY BELOW Market Value! Government Fi- 
nancing. Your Area. 1-800-434-5977 
Ex.GH6050. 


| |panels, sky lights, fiberglass roof panels. Stops 


REAL ESTATE 


MINNESOTA BEAUTIFUL TIMBERED ACRI 
AGE. $6800. GREAT HUNTING - FISHING 
Adjacent STATE FOREST. LAKE Опет 
away. Easy Financing. Owner 1-800-782-0746 


— MONTANA 


and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, starting al 
29.750 Easy Owner Financing. Guaranteed 
Access, Warranty Deed. Free Color Brochure 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 « (406) 586-8088 


Call Toll Free: 1-800-682-8088 


GOVERNMENT LAND 
US CITIZENS ONLY 


20 acre claim program still avadable, get yours fo 
$20 government fae, in AK, AZ, AR, CA, CO, 10, M 
NV. NM, OR, UT, WA, WY. For complete, step-by 
step package including maps, telephone helpline, fil 
ing farms, etc. send $20; or tor more information sanc 
$3, PUBLIC LANDS TITLE, PO Box 2945-HM Por 
Angeles, WA 88362-0338 (this is not Homesteading 
it's much easier and only costs $1. per acra) 


Trees, Creeks 


RECIPES 
HELP. Need college funds. Recipes $4.00. f 
Skinner, P.O. Box 7822, Loveland, C 
80537-0822. Ер | 
MEALS UNDER 25 CENTS EACH! Deliciou 
natural, high-energy foods. Send $3.00, SAS! 
Edmondson R&D, 7401 Salerno, San Diego, C 
92111-3503. 


"MOUTH WATERIN" TEXAS CHILI. Blue Fi 
bon Winner. $3/SASE Recipes, Box 150600Р! 
Fort Worth, TX 76108. ES 


PRIZE WINNING COFFEECAKE Send $34 
Coffeecake Gourmet 135-TA Dunbarton B: 
timore, MD 21212 


SUPURB SALSA! Quick, easy, nobake recip 
Rush $3/SASE: Time's Edge Recipes PS3, P. 
Box 75068, Albuquerque, NM 87194 


ROOFING 


FLAT ROOFS - SAVE 40% Solve any probler 
Any size roof. Revolutionary reinforced acry 
system. Easy, safe, foolproof. Proven 24 ye 
We manufacture, consult, instruct. FREE | 
formation: PSC Roofage, P.O. Box 20784, 
high Valley, PA 18002-0784. 


| STOPPING ROOF PROBLEMS 
on flat, sloped and geo-dome roofs since 1978. 
Liquid applied Fiberglass Reinforced Acrylic 
Roofing System. It Waterproofs. Apply on metal, 
waferboard, asphalt, styrofoam, plywood & other 
new roof sheathing materials. For commercial, 
industrial & residential roofs. Stops leaks & roof 
rumble in mobile homes. Weatherproofs solar 


rust on metal and structural steel, bridges, etc. 
Buy factory direct | 
"T Highest Quality 
m / ай үз. Best prices for 
| á Individuals 
bor i Contractors 
PNIS For form 
, wb ul For informatio 
Call POLAR SEAL 
1-800-343-7662 
WEEKDAYS 8-5 CS 
FAX 1-219-356-1859 
HUNTINGTON, IN. 


| 


YUS 


RUBBER STAMPS 
Order “CUSTOM MADE" 


AU 3 
Pl RUBBER STAMP: 


c UPTO 4 LINES only $995 


Мах 30 letters per inei 


Specty coir Bach. Bue Red Green 
Add 5c per order tor postage & hangi 
ANDS OF SATISFIED CUSTOMERS 
Your Order Shipped in 5 Days 


; Tulsa OK 741* 


= THOUS 
FAST SERVICE - 


QUALITY Stamp Mig Вох. 35414 


SATELLITE TV 


DO IT YOURSELF SATELLITE SYST K 
ВЕТ System w/ Decoder $1395. 
1-800-636-DOIT. 


SUPER low satellite prices. Free U.S. inte 
tional catalog. Satman, 600-472-6626 


SATELLITE TV 


SE SS ee 


atellite-TV 13 


00% Satisfaction 56 Page 
Guarantee 


Catalog Buyer's Guide 


« All Major Brands | 
C в Sysiems | 
„дените | 
Eo ian 
a Complete iniruct. 
Over 40,000 Satisfied Customers 


_@ 1-800- 334- 6455 


| 
| 
| 


EETHEN Fax 218-729-4479 


"SKYVISION INC. 
1030 FRONTIER DRIVE 
FERGUS FALLS, MN 58537 


NSTALL OR UPDATE YOURSELF! 


SCIENCE & CHEMISTRY 


EMICALS. WE CARRY ANYTHING YOU 
ED IN LABORATORY CHEMICALS, 
ASSWARE, INSTRUMENTS AND SUP- 
IES. ADVANCE SCIENTIFIC. 305-927-2700 


BORATORY GLASSWARE, equipment, 
suum Pumps. New & Used. Unbeatable 
2es. Catalog $2.00. Reynolds’ Scientific, P.O. 
x 3728, Pinedale, CA 93650-3728. 


КЕ YOUR OWN ROCKETS homemade 
Is, chemicals, plans, supplies catalog $3.00. 
HOTEK, РО. Box 1, CATASAUQUA, PA 
232 717-256-3087 


SCIENCE & CHEMISTRY 


SOLAR ENERGY REFLECTORS. Unique pat- 
ented, concentrating reflector designs de- 
scribed, reflector included. Make TERRIFIC 
SCIENCE PROJECT demonstration. Send $10 
to: NTR Sciences, Suite A-5238, 2180 Pleasant 


Hill Road, Atlanta, GA 30136 


SOLAR ENERGY/HEATING 


Solar Electric Catalog. SunWize Energy Sys- 
tems new photovoltaic product catalog offers 
many new and exciting products for industrial 
applications, recreational uses as well as remote 
cabins. Call 800-232-7652, fax 815-464-5486, 
write 8500 West 191st St., Mokena, IL 60448 


Solar Swimming Pool Heaters 0--Ү Bio- 
Energy Systems, Inc., Manufacturers of solar 
products since 1976. Heat your pool with the 
sun. Call 800-882-3628, Fax 914-647-6828, 
write PO Box 191, Ellenville, NY 1 2428 


SONG WRITERS 


POEMS WANTED FOR NEW SONGS. Ap- 
proved Songs Recorded. Free Information. Tin 
Pan Alley, Box 7438-PS, Sarasota, FL 34278. 


SPORTING GOODS 


NEW BASEBALL BAT OR TRAINER. Instanta- 
neous hitting improvement. Aerospace Engineer 
developed. NOT JUST ON DECK WARM UP. 
DESIGNED TO HIT REAL BASEBALLS. Be- 
come teams best hitter this season. Nine lengths 
28-36. Regular $195, Introductory offer $149 
includes freight. Check, Visa, Mastercard. HIT- 
MAN SPORTS PRODUCTS POB 9955, Foun- 
tain Valley CA 92728-0955 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


STAMP COLLECTING 


300 Spectacular Stamps $1.00 Plus fantastic 
approvals! NeoTrends. SD94, Box 982F, 
Toronto, Canada M4Y 2N9 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX 77378. 


FREE DISCOUNT PRICE. LISTS, IVA, BOX 
197-B, HANFORD, CA 93232. 


UNITED STATES 10 different mint commemora- 
tives 1O0cents. Approvals. CORNETTA, РОВ 
1509-5, Lake Placid, FL 33852. 


TELECOMMUNICATIONS 


NOW, YOUR OWN 800 NUMBER, as low as xd 
cents a minute. 1-800-226-2668. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $125.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, Di- | 


RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


TOOLS & MACHINERY 


EMCO MAIER COMPACT 5 • 
LATHES COMPACT 8 e 
COMPACT 10 • 
MAXIMAT SUPER 11, 
V-13 
BLUE RIDGE 
MACHINERY & 


s "STARTING AT $390 
‘MILLS METALS -BOOKS 


CAMPBELL TOOLS COMPANY 
2100-P Selma Road · Springfield, OH 45505 


| НОР АТ НОМЕ 
America's Best 
Mail Order Retailers 
Are Offering Their 
Catalogs Here in the 
April Popular Science 
See Page 102 


ach 4.5 million readers every month with an ad in Popular Science Classified Opportunity Mart. June '94 issue deadline (on sale May 10th) is March 15th. Rates: $13.00 per word. 
nimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $725.00 per Inch. Payment with order, or charge your Visa, MasterCard, American Express, 
scover Card or Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street address for our records. Send order and 
nittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 800-445-2714 ext. 5163 or 5132. FAX # 212-779-5568. 


pow Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All orders are 
ject to the applicable rate card, copies of which are available upon request sent to the addresss provided. 


|. Randi Cohan, Paul Walker, Classified Advertising Representatives 
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Classified Orde 
Advattiaing POPULAR SCIENCE CLASSIFIED ADVERTISING MART Form 
$13.00 PER WORD WORD COUNT: Each word or initial in mane and address must be counted as a word: John E. Jones, 345 East Main St., 
н к counts as SEVEN words. P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together 
12 word minimum count as TWO words. | 
BOLD FACE CAPS DEADLINE FOR ADS: See footnote of classified section. 
add $1.00 a word 


TERMS: Payment with order or charge your VISA, MasterCard, American Express or Discover account. 


о: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016 


- Remittance of $ 
[| CHARGE to: 


is enclosed to cover 


Heading my ad should be under: 


1 

7 8 9 

13 14 15 

| 19 20 21 
OUR NAME 
(PLEASE PRINT ) 

IRM 
ADDRESS | eae NENNEN 
DITY 
DATE __ YOUR SIGNATURE 


(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE РНЕ 


insertion(s) in the 
Exp. Date 
4 5 
10 11 
16 17 
20 23 
PHONE 
STATE 


issue(s). 
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- 7. CENSORED | 


100 Years Асо 


CAN Mian Fry? 
Not LIKELY 


NU an earlier 
statement published in 
POPULAR SCIENCE in 1888, 
“that a true flying-machine, 
self-raising, self-sustaining, 
self-propelling, is physically 
impossible," a professor of 
natural history at the Uni- 
versity of California then 
asserted that “while possi- 
ble, the engineering diffi- 
culties are enormous and 
possibly insurmount- 
able."—April 1894 

Nine years later, the 
Wright brothers surmount- 
ed these difficulties at Kitty 
Hawk, N.C. 
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25 Years Асо 


UFOs: | 
Fact Or Fantasy? 


elievers in unidentified 
ying objects cried cover- 
up when a study concluded. 
that UFO reports should not 
be taken seriously. The ex- 
haustive research project, 
directed by physicist Dr. Ed- 
ward Condon, included a 
broad network that placed 
team members at sightings 
within minutes. The 18- 
month, $500,000 study 
failed to turn up any inex- 
plicable occurances. Of 50 
photographs submitted to 
the team, half were faked, 
the rest were of cloud forma- 
tions or were too fuzzy to be 
considered.—April 1969 
` The Condon report did not 
end the UFO controversy; 
those who believe in flying 
saucers continue to track re- 
ports around the world and 
blame governments for cov- 
ering up the truth. 


75 Years AGO 


DAZZLING 


Gon U-boats were 


Ў sinking ships at an 


| alarming rate when the Navy, 


acknowledging that battleship 
gray was useless as camouflage, 
turned to artists for ideas. They came 
up with the *dazzle system," painting a ship with gray, blue, 
black, and white patches scientifically placed to obliterate 
visible angles. Unable to determine the course, range, or 
speed of a *dazzled" ship, the спау had difficulty scoring а 
torpedo hit.—April 1919 

Today's efforts at camouflage are quieted toward deceiving 
satellites and radar, not the human eye. 


ia С ШЕ "n X 
can get you there. Qualify for the Montgomery GI Bill 


J, Tf you want to go to college, the Army 
| ih | iil ii n plus the Army College Fund, and you can earn $20,000, $25,000 or $30,000 with a two, three 


or four year enlistment. 


While you enlist, you can even 

URLs i: NE | i apply for and gain admission to a 
college through CONAP — the Army's Concurrent Admissions Program. 

And remember, vet education never stops while you serve. You'll learn things like teamwork, 


confidence and self-discipline, important tools that help you in college and all through life. 
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HE BEST NEVER REST. = 
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| 
| 
| | 
Our new available Convertible Console . Ford continues to be a safety leader An available anti-theft system with \ 
Seat flips from buckets to seat three. with a new standard driver's airbag." remote keyless entry is an exclusive. 
| 
| | 


“Available on models under 8.500 Ibs. GVWR. Always wear your safety belt, Free 24-hour Roadside Assistance. 3 years/36,000 miles. See dealer tor details | 


